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Own  Your  Own  Copy 

A  LARGE  numlier  of  Electrical  World  suli- 
scribers  have  found  out  the  value  of  having 
their  personal  copy.  Just  recently  a  leading  util¬ 
ity  executive  wrote  in,  sending  a  two  years’  sub¬ 
scription  with  directions  to  send  the  magazine  to 
his  home,  as  he  considered  it  imperative  to  see  and 
read  each  numlier. 

To  receive  a  personal  copy  at  home  for  filing, 
for  thorough  digestion  and  for  ready  reference 
has  other  elements  in  its  favor.  At  intervals  dur¬ 
ing  the  year  inserts  are  placed  in  the  magazine. 
These  are  of  great  imjxirtance,  yet  are  apt  to  get 
lost  w  hen  a  library  or  ^  company  copy  is  sent 
around.  The  first  man  gets  the  insert. 

In  the  next  few  weeks  an  insert  will  be  included 
which  will  cover  all  the  details  of  operation  of  all 
utilities  generating  100,000,000  kw.-hr.  a  year  and 
over.  This  job  took  our  statistical  department 
three  months  to  finish.  This  insert  alone  is  w^orth 
the  subscription  price,  yet  it  will  be  followed  by  a 
detailed  chart  on  construction  and  materials  used 
on  high-voltage  lines,  by  an  analysis  of  power- 
station  iierformance  from  a  cost  basis  and  by  sev¬ 
eral  other  big  features. 

The  personal  copy  insures  that  all  features  of 
Electrical  World  reach  the  subscriber. 


MALCOLJt  Muib.  Vice-President 
Edward  J  Mbhbbm,  Vice-President 
Mason  Britton,  Vice-President 
Eduab  Kobak,  Vice-President 
C.  U.  THOMPSON.  Secretary 


McGRAW-HILL  PUBLISHING  COMPANY,  INC. 

Tenth  Ave.  at  auth  St..  NEW  YORK.  N.  Y. 

Jamu  H.  McObaw.  President  Cable  Address  “Machinist,  N.  T." 

Jambs  H.  McUbaw,  Jb.,  V.-Pres.  and  Treat.  The  annual  subscription  rate  it  IS  In  the 

L'nitcd  States.  Canada.  Mexico.  Alaska. 
Hawaii.  Philippines,  ^rto  Rico.  Canal 
Zone.  Uondurss,  Cuba.  Nicaragua.  Peru 
Colombia,  Bolirla,  Dominican  Bepubllc. 
Panama,  El  Salvador.  Argentina,  Braall. 
Spain.  Uruguay,  I  otta  Rica.  Ecuador,  Uuate- 
mala,  Haiti  and  Paraguay.  Extra  postage  to 
other  countries  It  (total  $9  or  38  sbllllngs). 
Subtcrit>tioni  may  be  tent  to  the  New  York 
olBce  or  to  the  London  offlee.  Single  copies, 
postage  prepaid  to  any  part  cf  the  world. 
33  cents. 

Address  —  When  change  of 
ordered  the  new  and  the  old 
address  mutt  be  given.  No¬ 
tice  must  be  received  at  least 
ten  days  before  the  change 
takes  place. 

Copyright  1928 
By  McGraw-Hill  Publlahlng 
Company.  Inc.. 
Published  weekly 
Entered  as  tecond-clata  matter 
Jan.  20,  1907,  at  the  ^t 
Office  at  New  York.  N.  Y.. 
under  the  Act  of  March  1. 
1879. 

Printed  In  D.  8.  A. 


Nbw  York  Dist.  Office,  283  Madison  Are. 
Wabhinoton.  National  Press  Bldg. 
CHICaQO.  7  South  Oearbom  St. 
Pbiladhlphia.  1600  Arch  St. 

CLETBI.AND.  Guardian  Building 
St.  Louis,  Bell  Telephone  Building 
SAN  FBANCIBCO,  883  Mission  Street 
London.  6  Bouverie  Street,  London.  £.  C.  4 


Change  of 
addresa  ii 


Publishers  of 

Engineering  News-Record  American  Machinist 

Power  Chemical  and  Metailurgleal  Engineering 

Coal  Age  Engineering  and  Mining  Journal 

Electrleal  Merchandising 

Ingenlerfa  Internacfonal  Electric  Railway  Journal 
Bus  Transportation  Construction  Methods 

Electrical  World  Radio  Retailing 

Electrical  West 
(Published  in  San  Franelseo) 


American  Machinist — European  Edition 

Published  in  London  l  Clrrnlation  of  thirt 

Isaae, 

Member  Audit  Bureau  of  Circulations 
Member  Associated  Business  Papers.  Inc. 


Advertising  Index — Alphabetical,  100;  Classified,  94,  96,  98;  Directory  of  Engineers,  58,  59;  Searchlight  Section,  60-65 


ELECTRICAL  WORLD 


Vol.91,No.15 


imiiiTnTnnTnTTTiT™ 


I, 


I 

L 

I 


What  Quantity  of  Rubber  Makes 
the  Finest  Insulation? 

Mere  quality  of  rubber  does  not  guarantee  long 
lasting  insulation.  The  rubber  must  be  mixed 
in  proper  quantity  and  this  quantity  should  be 
fixed,  not  simply  by  weight,  but  by  volume.  In 
all  Okonite  Rubber  Insulated  Wires  and  Cables, 
for  example,  the  wild  Up-River  fine  Para  Rubber  is 
mixed  with  ingredients  of  such  small  bulk  and  such 
high  density  that  the  rubber  not  only  constitutes 
I  30%  of  the  compound  by  weight  but  over  60% 
by  volume.  Okonite,  in  other  words,  is  a  dense 
compound  not  to  be  compared  with  those  loaded 
with  bulky  fillers  to  reduce  the  actual  amount  of 
rubber  present.  The  experience  of  fifty  years  has 
shown  that  these  proportions  assure  the  longest 
life  combined  with  highest  insulating  qualities. 
For  fifty  years,  therefore,  Okonite  Wire  and  Cable 
have  been  used  in  installations  of  the  kind  where 
permanence  pays  dividends. 
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W ell-Earned  Success  of 
the  Southwestern  Division 

N  MANY  respects  the  Southwestern  Geographic 

Division  of  the  National  Electric  Light  Association 
may  well  serve  as  a  model  for  other  sections.  Its  com¬ 
mittees  are  active,  concern  themselves  with  the  every¬ 
day  intimate  problems  of  the  region,  and  their  work  so 
commends  itself  to  the  executives  of  the  public  utility 
companies  that  they  give  the  division  their  whole-hearted 
support.  There  is  now  apparent  a  wonderful  spirit  and 
cohesion  in  the  public  utility  field  in  the  five  states  con¬ 
stituting  the  Southwestern  Geographic  Division,  brought 
out  into  bold  relief  no  doubt  by  the  problems  and  circum¬ 
stances  of  the  devastating  flood  which  last  year  swept 
over  Arkansas,  Mississippi  and  Louisiana.  There  is 
also  apparent  a  great  faith  in  the  ultimate  development 
of  territory  not  particularly  blessed  with  natural  re¬ 
sources  but  possessing  latent  fertility  and  desirable 
climate. 

It  is  an  inspiration  to  electric  light  and  power  men 
from  other  sections  to  witness  the  rapid  extension  of  cir¬ 
cuits  into  virgin  territory  all  through  this  region. 
Nothing  could  more  clearly  prove  the  confidence  which 
public  utility  operators  have  in  the  ultimate  develop¬ 
ment  of  local  resources  than  the  utility  companies’  own 
great  investment.  It  is  this  spirit — the  spirit  in  which 
empires  are  built — that  accounts  for  the  remarkable 
progress  recorded  last  year  in  the  Southwest.  The  same 
determination  to  will  and  to  do  was  plainly  manifest  in 
the  convention  of  the  division  at  Edgewater  Park,  Miss., 
last  week.  Association  work  which  enables  companies 
engaged  in  it  to  show  a  growth  three  to  four  times 
greater  than  the  normal  for  the  whole  country  certainly 
merits  executive  support.  Not  that  association  work  of 
itself  will  perform  miracles,  but  because  it  inspires  effort 
and  equips  those  eager  to  work  with  the  necessary  facts 
and  imbues  them  with  the  enthusiasm  to  accomplish 
results.  The  results  achieved  by  the  Southwestern  Divi¬ 
sion  speak  eloquently  of  hard  work  delighted  in. 

«  41  ♦ 

Creating  a  Permanent  Money  Market 

/|NE  of  the  nation’s  largest  operating  power  and  light 
^  companies  states  in  its  annual  report  that  the  cumu¬ 
lative  effect  of  selling  stock  to  customers  continuously 
over  the  past  ten  years  was  manifest  in  facilitating  the 
sale  and  distribution  of  its  securities  during  1927. 
Junior  financing  carried  on  in  this  way,  the  report  shows, 
totaled  more  than  $30,000,000. 

At  a  time  when  the  proportion  of  financing  carried 
on  through  direct  sale  to  customers  is  declining — it 
dropped  from  23  per  cent  in  1925  to  19  per  cent  in 
1926  and  to  11  per  cent  last  year — it  may  be  worthy 
of  consideration  that,  for  one  company  at  least,  customer 
sales  have  had  a  value  beyond  merely  the  raising  of  a 


specific  amount  of  money  in  any  one  year  and  the  im¬ 
provement  of  public  relations.  The  policy  persisted  in 
has  developed  what  may  be  regarded  as  a  permanent 
money  market  for  junior  financing.  The  company  in 
question  has  combined  customer  sales  with  the  issue  of 
rights.  The  existing  number  of  its  shareholders  is  ex¬ 
ceedingly  large,  and  all  of  these  are  readily  available 
potential  buyers  of  future  issues.  Furthermore,  the 
policy  has  reduced  selling  costs  radically.  An  official  of 
the  company  stated  to  the  Electrical  World  recently 
that  “the  cost  of  selling  securities  through  our  customer 
ownership  campaign  is,  on  the  average  over  a  ten-year  pe¬ 
riod,  about  60  per  cent  cheaper  than  the  cost  would  have 
been  for  other  modes  of  financing.  The  figures  for  cost 
are  used  in  the  underwriting  sense  and  do  not  take  into 
account  the  yield  on  the  types  of  securities  in  question, 
which  would  enter  into  a  computation  of  real  cost  of 
money  to  the  company.’’ 

In  the  present  easy  money  market  it  would  be  an  error 
to  overlook  the  advantages  of  customer  sales  in  junior 
financing. 

♦  ♦  ♦  * 

New  Order  in  Production 

AGITATION  to  amend  anti-trust  laws  is  acute  be- 
-/x cause  production  is  ahead  of  consumption  and  be¬ 
cause  restrictive  legislation  has  made  industrial  pros¬ 
perity  rest  upon  ability  to  reduce  costs  and  not  upon  sell¬ 
ing  prices.  It  is  argued  that  industrial  law  should  be 
based  upon  the  economic  requirements  of  the  country 
and  that  these  requirements  indicate  a  monopoly  in  many 
industries,  with  public  control  of  unreasonable  profits. 
It  is  said  that  the  time  has  arrived  to  make  industrial 
law  harmonize  with  economic  life. 

Industry  is  moving  toward  a  new  order  in  this  coun¬ 
try,  and  electricity  has  had  a  decided  influence  on  the 
new  form  industry  is  taking.  The  enormous  plant  in  one 
location  has  been  found  uneconomical  and  is  giving  way 
to  the  use  of  multiple  production  plants  located  in  local 
marketing  areas  or  where  labor,  raw  materials  and  taxes 
give  advantages.  There  has  been  found  an  economic 
limit  to  size  in  an  industrial  plant,  and  as  a  consequence 
of  this  fact  industry  is  decentralizing  its  production. 
The  cement,  gypsum,  steel  and  textile  industries  are 
building  plants  in  many  territories,  and  the  size  of  these 
plants  is  dictated  by  minimum  production  cost  figures. 
These  multiple  plants  are  then  tied  into  a  national  execu¬ 
tive  and  sales  organization  which  affords  each  plant  the 
best  executive  and  sales  talent.  These  industries  have 
found  this  method  best  to  meet  present  economic  condi¬ 
tions. 

Electric  utilities  should  back  this  decentralized  indus¬ 
trial  plant  movement  and  should  study  carefully  pro¬ 
posed  industrial  legislation.  Decentralization  is  made 
possible  largely  because  electric  power  is  available  alike 
in  large  and  small  communities,  and  the  utilities  can  help 
national  conditions  and  themselves  by  taking  power  to 


any  U>cality  where  raw  material  and  workers  demand  it. 
All  elements  in  a  community  benefit  from  industrial  de¬ 
centralization,  and  much  better  social  and  economic  con¬ 
ditions  are  created. 

Carried  to  its  logical  conclusion,  however,  decentral¬ 
ized  industry  means  the  creation  of  mono|X)lies  to  in¬ 
sure  the  fullest  economic  benefit  to  both  capital  and 
labor,  and  serious  thought  should  he  given  to  legislation 
so  that  this  type  of  industrial  progress  may  be  directed 
along  lines  which  make  for  public  Wellbeing. 

♦  ♦  *  ♦ 

Service  and  Its  Definition 

TILITIES,  more  than  almost  any  other  industry, 
lalx)r  under  the  banner  ’of  service.  The  word  has 
been  vastly  misused,  hut,  as  applied  to  electric  light  and 
power  companies,  it  involves  the  supplying  of  electrical 
energy  when,  where  and  in  such  manner  as  the  cus¬ 
tomer  may  desire  it.  It  means  the  supply  of  uninter¬ 
rupted,*  steady  potential  energy  at  prices  commensurate 
with  a  fair  return  to  the  security  owners  of  the  utility. 
It  involves  an  obligatiori  to  technical  and  economic  j^rog- 
ress.  Grand  gestures,  etidless  words,  devout  ])rotestations 
of  altrusim,  full-page *self -eulogies  in  the  news])apers  or 
blatant  electric  signs  are  not  proof  of  service.  The 
word  does  not  involve,  necessarily,  the  repetitive  annoy¬ 
ance  of  high-pressure  appliance  and  stock  salesmen  at 
the  customer’s  front  door,  nor  does  it  include  undue 
corporate  activity  in  politics.  Service  is  fundamentally 
the  only  thing  that  a  utility  has  to  sell — good  service — 
more  service — l)etter  service. 

♦  ♦  ♦  ♦ 

A  Convention  Echo 

N  THE  non-technical  world  it  is  freely  accepted  that 
engineering  is  a  romantically  absorbing  phase  of 
modern  life.  The  glorious  accomplishment  of  the  seem¬ 
ingly  impossible  and  the  si)ectacular  element  in  successive 
triumphs  leave  the  lay  mind  in  bewildered  appreciation. 
There  is,  however,  in  this  same  non-technical  world  a 
definite  impression  that  engineers,  as  individuals,  are 
tremendous  bores.  Possibly  it  is  because  as  a  class  they 
tend  to  do  much  and  say  comparatively  little.  When  a 
technical  meeting  is  over  and  the  last  listless  word  has 
been  said  the  listener  may  well  wonder  if  this  reputed 
dullness  of  the  engineer  is  not  a  very  real  characteristic, 
for  inflectionless  voices,  muffled  murmurings  and  the 
reading  of  quivering  pages,  interrupted  only  by  furtive 
glances  at  the  audience,  are  the  rule  rather  than  the  excep¬ 
tion.  That  the  subject  matter  is  theoretical,  or  involved, 
or  specialized,  or  a  part  of  one’s  every-day  life,  does  not 
bar  it  from  an  interesting,  or  at  least  interested,  presenta¬ 
tion.  It  is  said  that  one  of  the  great  actors  of  yesterday 
could,  and  did  upon  several  occasions,  recite  the  alphabet 
or  multiplication  table  with  true  emotional  values. 

The  speakers  at  the  last  annual  meeting  of  the 
American  Society 'of  Mechanical  Engineers  were  parties 
to  an  interesting  experiment.  A  professional  public¬ 
speaking  coach  was  engaged  by  the  meetings  and  program 
committee,  and  with  the  co-operation  of  a  number  of 
those  who  were  to  present  papers  a  courageous  and 
unusual  effort  was  made  to  ameliorate  the  potential  suffer¬ 
ings  of  the  audience.  This  is  something  which  should 
gain  merit  through  repetition.  There  is  one  obligation 
that  every  one  who  sjieaks  or  writes  should  unfalteringly 
meet,  and  that  is — to  lx?  interesting.  It  is  not  incom- 
jiatible  with  accuracy,  brevity  or  ability. 
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Stars  in  the  Meadow 

HERE  is,  in  all  probability,  a  special,  inconspicuous 
corner  of  Heaven  reserved  for  artists — for  those 
who  work  for  the  sheer  ecstasy  of  creative  effort.  'I'here 
is  also,  be  assured,  a  reward  for  the  workman  who  han¬ 
dles  fine  machinery  with  the  spirit  of  an  acolyte. 

To  enter  a  generating  station  in  which  the  proportions 
of  roof  and  walls  have  been  balanced  and  molded  with  a 
fine  sense  of  artistry  and  in  which  machines  have  been 
placed  and  designed  for  esthetic  satisfaction  is  as  re¬ 
freshing  as  a  cool,  grass- fragrant  breeze  in  a  foundry. 
To  see  paint  and  metal  gleaming  brilliantly,  to  find  pastel 
shades  instead  of  hard  reds,  greens,  blacks  and  browns, 
to  see  transformers  and  circuit  breakers  without  an  ac¬ 
companying  trace  of  telltale  drops  of  oil  on  a  spotless 
floor,  to  discover  illuminating  values  and  fixtures  of 
jierfection,  to  find  unconstricted  space  around  all  ap{)a- 
ratus,  and  to  meet  operating  men  with  a  simple,  unboast¬ 
ing  faith  that  theirs  is  the  finest  station  in  all  the  world 
and  that  they  are  privileged  to  have  the  task  of  keeping 
it  in  superlatively  gleaming  glory  is — well,  unusual. 

♦  ♦  *  ♦ 

High-V oltage  Cable  Problems 

HIGH-VOLTAGE  underground  cables,  when  sub¬ 
jected  to  wide  variations  of  load,  pass  through  a 
temperature  cycle  which  has  long  been  recognized  as  one 
of  the  sources  of  trouble  in  this  type  of  cable.  With 
elevations  of  temperature  the  insulation  expands,  stretches 
the  lead  sheath,  which  is  not  elastic,  and  does  not  return 
to  its  original  dimensions  when  the  cable  cools.  The 
result  is  the  formation  of  voids  in  which  gaseous  ioniza¬ 
tion  takes  place,  resulting  in  alterations  in  power-factor 
characteristics  and  progressive  deterioration  of  the  in¬ 
sulation.  Particular  emphasis  w'as  drawn  to  this  serious 
])roblem  not  long  since  in  the  paper  at  the  Chicago 
regional  meeting  of  the  A.I.E.E.  by  L.  Emanueli,  describ¬ 
ing  the  132-kv.  cables  now  in  operation  in  New  'i’ork 
and  Chicago.  The  careful  provision  which  has  heen  made 
in  these  cables  for  meeting  the  trouble  referred  to  is 
undoubtedly  one  of  the  most  important  elements  con¬ 
tributing  to  the  successful  experience  so  far  enjoyed  by 
these  record-making  installations. 

Oil-duct  cables  of  the  132-kv.  type,  however,  involve 
elaborate  auxiliary  equipment  in  the  way  of  reservoirs, 
pressure  tanks,  junction  boxes  and  the  like,  and  it  is  not 
as  yet  evident  that  these  auxiliaries  are  always  justified 
for  cables  of  moderate  voltages.  The  danger  arising 
from  excess-temperature  cycles  in  these  cables  must 
therefore  be  met  in  other  ways.  The  paper  of  1.  N- 
Riley  in  the  Electrical  World  of  Jan.  21  is  an  inter¬ 
esting  discussion  of  this  phase  of  the  general  problem.  It 
is  a  plea  for  conservative  design  and  for  a  more  careful 
scrutiny  than  is  usual  of  the  electric  performance  of 
cables  after  installation.  In  fact,  he  advocates  the  study 
of  the  changes  in  the  power- factor- voltage  relation  fol¬ 
lowing  the  extreme  temperature  cycles  which  may  occur. 
The  presence  of  dangerous  voids  manifest  itself  very 
quickly  in  a  change  in  the  shape  of  the  power-factor- 
v'oltage  curve.  In  particular,  Mr.  Riley  shows  that  it  is 
possible  so  to  construct  a  cable  that  any  voids  that  are 
created  by  a  temperature  cycle  will  occur  in  regions 
not  subjected  to  electric  stress,  as,  for  example,  m 
the  filling  of  a  three-phase  cable  in  which  the  separate 
conductors  have  metallized  wrappings.  'I'he  curves  indi¬ 
cate  that  a  cable  of  this  type  may  show  an  excellent 
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power-factor  performance  which  is  well  preserved  after 
a  temperature  cycle  corresponding  to  the  extreme  rating 
of  the  cable. 

Another  feature  of  interest  in  Mr.  Riley’s  paper  is  his 
discussion  of  the  properties  of  cable  paper  and  of  the 
impregnating  oil  separately.  Particularly  in  connection 
with  the  oil,  elevation  of  temperature  is  seen  here  also 
to  play  a  very  important  role.  It  is  evident  that  cable 
oils  are  anything  but  stable  materials,  and  if  a  moderate 
temperature  cycle  can  bring  about  great  increases  in 
power  factor,  it  is  altogether  probable  that  continued 
application  of  electric  stress  causes  various  changes  which 
may  seriously  affect  not  only  the  power  factor  but  also 
the  life  of  the  cable.  There  is  too  little  information 
available  on  the  properties  of  oils,  and  the  problems 
associated  with  them  offer  a  fine  opportunity  for  experi¬ 
mental  investigation. 

♦  ♦  ♦  ♦ 

Abolish  the  **  Gyp  per” 

1ET  any  business  show  signs  of  prosperity  and  it 
^  attracts  a  horde  of  parasites  whose  existence  depends 
upon  their  ability  to  capitalize  upon  and  at  the  same  time 
undermine  the  good  name  and  reputation  which  that 
business  has  built  up  through  honest  service  and  costly 
development.  In  the  electrical  industry  there  is  a  par¬ 
ticularly  virulent  and  obnoxious  type  of  this  parasite — 
the  “gyp.”  It  might  not  be  so  bad  if  there  were  but  one 
of  the  species,  but  the  “gyp”  comes  with  variations. 
There  are  “gyp”  dealers,  “gyp”  jobbers,  “gyp”  appli¬ 
ances,  “gyp”  radios,  “gyp  ”  parts,  “gyp  ”  wiring  supplies, 
“gyp”  manufacturers  and  gyppers  who  gyp  for  the  sake 
of  gypping.  The  business  methods — there  are  no  ethics 
— of  the  gyp  and  of  gypping  are  familiar  to  every  respon¬ 
sible  man  in  the  electrical  industry.  The  dictionarv 
defines  a  “gyp  (slang,  U.  S.)”  as  a  “swindler,”  which 
rightly  puts  him  in  the  same  category  with  the  goldbrick 
arti.st  or  the  operator  of  three-card  monte.  It’s  the  old 
army  game. 

The  sale  of  inferior  electrical  equipment  has  already 
been  permitted  to  go  too  far.  There  have  been  too  many 
sub-standard  devices  foisted  upon  the  public.  Not  only 
does  the  sale  of  such  products  lessen  the  sale  of  reliable 
electrical  devices  made  by  reputable  manufacturers,  but, 
if  allow’ed  to  continue,  it  will  seriou.sly  jeopardize  the 
fair  name  of  the  electrical  industry.  Fortunately,  in 
some  localities  it  has  been  possible  to  curb  the  selling  of 
sub-standard  devices  by  passing  local  city  ordinances 
which  make  it  a  misdemeanor  for  any  merchant  to  sell 
any  electrical  appliance  or  other  equipment  which  does 
not  meet  the  requirements  of  the  city  electrical  depart¬ 
ment.  Where  such  an  ordinance  is  in  effect  customers 
are  protected  against  the  hazard  of  shoddily  made  and 
dangerous  merchandise.  The  operations  of  the  unscru¬ 
pulous  dealer  are  thus  measurably  circumscribed.  But 
this  is  not  enough.  Responsible  electrical  manufacturers 
owe  it  to  themselves  and  to  the  electrical  industry  to 
educate  the  public  to  the  value  of  buying  reliable  elec¬ 
trical  apparatus.  That  the  public  should  have  to  learn 
through  experience  that  sub-standard  merchandise  is 
dear  at  any  price  is  too  costly  a  process  to  the  customer 
and  is  costing  the  electrical  industry  too  much  in  lost 
business  and  lost  prestige.  There  should  be  concerted 
action  by  electrical  manufacturers,  reliable  dealers  and 
the  central-station  industry  which  would  effectively 
abolish  the  gypper.  He  has  no  legitimate  place  in  devel¬ 
oping  the  electrical  industry. 


Making  Team  Play  Count 
in  Power  Sales 

RANSFERS  of  light  and  power  company  adminis¬ 
tration  from  individual  to  centralized  management 
call  for  no  little  open-mindedness  on  the  part  of  both 
local  and  headquarters  executives  during  the  readjust¬ 
ment  period  which  is  inevitable  with  such  changes. 
Among  the  important  problems  which  often  have  to  be 
solved  at  such  times  is  the  establishment  of  effective 
team  play  between  local  power  sales  engineers  and  those 
of  the  headquarters  office,  assuming  the  customary  set-up 
of  specialists  at  the  central  point  of  group  administration 
and  local  properties  of  sufficient  strength  to  maintain 
one  or  more  trained  industrial  men  each.  Failure  to 
define  the  responsibilities  of  sales  engineers  at  each  end 
of  the  line  and  to  provide  for  authoritative  direction  of 
all  industrial  service  activities  only  prolongs  the  read¬ 
justment  period,  retards  market  development  and  at 
times,  indeed,  leads  to  actual  loss  of  highly  competitive 
power  business. 

Self-forgetful  team  play  is  the  key  to  such  situations, 
coupled  with  clear  definitions  of  responsibility  and 
authority.  Local  sales  engineers  are  in  a  position  to  a  man 
to  render  invaluable  service  in  power  business  solicitation 
in  co-operation  with  headquarters  forces.  Their  resi¬ 
dence  in  the  territory,  local  acquaintances  and  friend¬ 
ships  in  industry,  knowledge  of  the  local  system  and  its 
operating  practices  are  the  result  in  many  cases  of  years 
of  faithful  work  and  good  citizenship.  These  men  have 
much  to  bring  to  the  counsels  of  the  larger  organization, 
but  if  they  are  debarred  from  whole-hearted  team  play, 
whether  by  inability  to  adapt  themselves  to  the  new 
order,  fear  of  diminished  usefulness  through  sharing 
responsibilities  and  credit  with  “H.  Q.”  staff  members, 
or  through  the  slowness  of  their  immediate  superiors  to 
appreciate  the  value  of  specialized  headquarters  service 
in  terms  of  recurrent  annual  revenue  representing  per¬ 
haps  ten  or  fifteen  times  its  initial  cost,  something  must 
indeed  be  wrong! 

On  the  other  hand,  the  headquarters  sales  engineering 
staff  must  maintain  a  receptive  attitude  toward  local 
ideas  if  the  best  results  are  to  be  obtained.  Anything 
remotely  resembling  a  “high-hat”  approach  to  the  terri¬ 
torial  sales  engineer  or  his  customers  is  a  colossal 
blunder.  Team  play  demands  many  things,  but  among 
the  vital  requirements  nothing  surpasses  a  sympathetic 
and  continuous  desire  to  serve  the  local  property’s  needs 
to  the  utmost  ability  of  the  entire  staff.  There  is  no 
room  for  either  individual  or  departmental  jealousies  to 
enter  into  these  relations. 

No  matter  how  much  authority  may  be  lodged  with 
headquarters  vice-presidents  or  what  may  be  their 
titles,  no  matter  how  freely  headquarters  sales  engineers 
may  enter  into  negotiations  with  local  customers  or  call 
upon  them  (naturally  informing  resident  salesmen  of 
their  activities  and  seeking  their  co-operation  whenever 
possible),  it  is  fundamental  to  success  that  all  concerned 
pool  their  abilities  and  their  efforts  for  the  good  of  the 
service.  Absurd  and  indefensible  practices  and  prohibi¬ 
tions  often  arise  during  the  transition  period  between 
individual  and  centralized  management,  but  with  clear 
vision  and  a  determination  to  work  out  a  co-operative 
program  for  business  development  unhampered  by  non- 
receptiveness  to  new  ideas  and  improved  methods,  with 
a  disposition  and  a  clean  field  to  practice  teamwork: 
what  may  not  be  achieved  I 
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Lignite  Burned  in  New 
Trinidad  Station 


Trinidad  station  from  across  the  in¬ 
take  canal.  The  132-kv.  switching  struc¬ 
ture  is  on  the  left  and  the  60-kv.  structure  is 
in  the  center  of  the  above  view.  The  control 
house  is  in  between.  The  operators’  village  as 
seen  from  station  roof,  with  artificial  cooling 
lake  in  background,  is  shown  in  the  lower  illus¬ 
tration.  Water-treating  plant,  transformer- 
cooling  waterspray  pond,  ash-disposal  track 
and  discharge  canal  in  foreground. 


Trinidad  Burns  Lignite 

Base-load  plant  of  Texas  Power  &  Light  Company  in  operation. 

Details  of  construction  and  equipment.  Pulverized 
lignite  proves  economical 

By  E.  T.  Keck 

Superintendent  of  Power  Texas  Power  &  Light  Company 


although  the  Trinidad  station  of  the  Texas 
Power  &  Light  Company  has  been  in  operation 
i.  only  a  short  time,  the  developments  leading  to  its 
erection  may  be  traced  back  over  a  period  of  ten  years. 
The  territory  served  by  the  Texas  Power  &  Light  Com¬ 
pany  and  interconnected  companies  is  characterized  by 


County  near  the  Trinity  River  and  within  10  miles  of 
an  area  containing  an  adequate  quantity  of  lignite. 

As  the  flow  of  the  Trinity  River  varies  from  20 
sec.-ft.  to  75,000  sec.-ft.  (the  period  of  minimum  flow 
generally  occurring  at  the  time  of  the  system  peak  load) 
it  was  necessary  to  create  an  artificial  cooling  lake  to 


Longitudinal  section  through  station  showing 
mechanical  equipment 
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widely  separated  towns  and  cities  and  low  density  of 
rural  population.  The  2,400  miles  of  transmission  line 
making  up  the  company’s  tran^ission  system  extends 
290  miles  from  north  to  south,  260  miles  from  east  to 
west  and  is  a  part  of  an  interconnected  system  extend¬ 
ing  over  500  miles  from  east  to  west  and  about  400 
miles  from  north  to  south,  all  within  the  state.  Conse¬ 
quently,  the  selection  of  a  station  site  involved  careful 
study  to  determine  the  probable  future  load  center  so 
that  the  station  might  be  developed  to  its  economical 
capacity  without  involving  too  great  a  transmission 
problem.  At  the  same  time  it  was  necessary  to  select 
a  location  with  due  consideration  to  availability  of  water 
and  fuel.  After  investigation  of  the  fuel  resources,  it 
was  decided  to  locate  the  new  station  in  Henderson 


which  water  would  be  supplied  by  pumping  from  the 
river. 

The  site  chosen  for  the  plant  is  on  the  east  side  of 
the  Trinity  River  about  1^  miles  south  of  the  village 
of  Trinidad  and  65  miles  southeast  of  Dallas. 

It  is,  roughly,  a  rectangular  plot  with  an  area  of  1,600 
acres,  on  which  are  located  the  circulating  water  lake, 
employees’  village,  outdoor  switchyard,  control  house, 
lignite  storage  yard,  lignite  storage  tracks,  storehouse, 
laboratory,  water-treating  plant  and  main  station  build¬ 
ing.  The  circulating  water  lake  covers  650  acres  of  this 
area.  The  buildings,  switchyard,  lignite  storage  yard 
and  tracks  are  located  northwest  of  the  lake,  adjacent 
to  a  natural  slough  which  is  used  as  a  discharge  canal  to 
the  east  end  of  the  lake. 
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Trinidad  is  a  base-load  station,  but  the  extent  of  the 
system  necessitates  the  division  of  load  with  several 
other  stations  for  voltage  regulation  and  prohibits  car¬ 
rying  the  entire  load  on  the  most  economical  plants  at 
times  of  light  system  load. 

Reliability  and  continuity  of  fuel  supply  are  assured 
by  the  proximity  of  the  mines,  and  while  a  large  propor¬ 
tion  of  the  fuel  burned  will  be  supplied  from  shaft 


mines,  deposits  of  lignite,  sufficient  for  six  months’ 
supply,  are  stripped  in  advance  so  that  fuel  may  be 
delivered  to  the  station  by  only  a  shovel  and  train  crew. 
In  addition,  a  month’s  fuel  supply  is  kept  in  storage  at 
the  plant  for  emergency  purposes  to  insure  against 
failure  of  delivery  from  the  mines. 

All  station  auxiliaries,  with  the  exception  of  one 
turbine-driven  boiler  feed  pump  and  the  steam  jet  air 
pumps,  are  driven  by  full- voltage-starting  induction 
motors,  which  may  be  supplied  with  power  from  either 
of  the  main  generators,  the  60-kv.  bus  or  the  house 
turbo-generator,  which  is  designed  to  pick  up  load  at  3 
j)er  cent  drop  in  frequency.  Three-stage  bleeding  of 
the  turbines  for  feed  water  heating,  the  use  of  a  gland 
seal  leak-off  condenser  and  low-pressure  drip  returns 


provide  for  economical  feed  water  heating  and  low 
make-up.  The  absence  of  preheaters  or  economizers 
and  the  use  of  natural  draft  contribute  to  simplicity  of 
operation. 

Building  Construction 

The  station  buildings  are  of  red  brick  with  gray  terra 
cotta  trim  on  structural  steel  resting  on  a  monolithic 
concrete  slab  which  is  supported  by  nineteen  concrete 
caissons,  16  and  23  ft.  in  diameter,  extending  40  ft. 
below  the  ground  level  to  rock.  The  main  l)uil(ling, 
containing  the  turbine  room,  boiler  room  and  fuel 
preparation  bay,  is  213  ft.  long  east  and  west  and  100 
ft.  north  and  south,  with  a  two-story  office  and  machine 
shop  100x30  ft.  adjoining  on  the  south  side  of  the 
turbine  room.  The  crusher  house  is  23x30x86  ft.  high 
above  the  ground  level,  located  28  ft.  east  of  the  main 
building  and  connected  with  it  near  the  top  by  an  in¬ 
clined  conveyor  bridge.  The  laboratory  and  water¬ 
treating  plant  and  the  intake  house  are  in  se])arate 
buildings  south  of  the  main  building  and  the  storehouse 
is  a  corrugated  iron  structure  located  northwest  of  the 
station  building.  The  control  house  and  switchyard  are 
west  of  the  main  building.  The  capacity  of  the  present 
installation  is  40,000  kw.  in  two  20,000-kw.  units,  hut 
the  cooling  water  system,  railroad  tracks  and  control 
house  are  designed  for  an  ultimate  capacity  of  160.000 
kw.  and  the  lignite  crusher  house  is  equip^ied  for  twice 
the  present  capacity.  The  present  main  building  will 
accommodate  only  the  two  turbo-generators  and  four 
boilers  now  installed  and  the  lignite  pulverizing  and 
drydng  equipment  is  sufficient  for  only  the  present 
capacity.  The  north  side  of  the  building  is  tem|)orary 
and  is  covered  with  corrugated  asbestos  sheeting  painted 
brick  red  to  harmonize  with  the  permanent  walls. 

Fuel-  and  Ash-Handling  System 

The  following  is  a  typical  analysis  of  the  Te.xas  lig¬ 
nite  as  received  at  Trinidad:  Moisture,  33.73  per  cent; 
volatile  matter,  21.10  per  cent;  fixed  carbon,  35.93  i)er 
cent;  ash,  9.12  per  cent;  sulphur,  0.48  per  cent;  B.t.u. 
per  pound,  7,000. 

Before  the  combustion  equipment  for  this  station  was 
selected  tests  w'ere  made  with  this  fuel  on  stokers  and 
in  a  plant  equipped  for  burning  pulverized  bituminous 
coal.  The  pulverized  fuel  system  was  selected  in  pref¬ 
erence  to  stokers  after  comparing  the  relative  economy 
and  fixed  charges. 

Lignite  is  delivered  by  the  mining  company  to  the 
storage  tracks  in  50-ton  bottom  dump  cars.  Switching 
in  the  plant  yard  is  done  by  a  25-ton  storage-battery 
locomotive  and  an  electric  car  puller  is  provided  at  the 
crusher  house  for  emergency  use.  The  lignite  is 
weighed  on  track  scales,  dumped  into  a  track  hopper  at 
the  crusher  house  and  is  carried  from  the  track  hopjx?! 
into  the  crushers  by  30-in.  apron  feeders  having  24-in. 
diameter  magnetic  pulleys  on  the  head  shafts  for  the 
removal  of  tramp  iron.  The  crushers  are  single  roll 
machines  arranged  two  in  series  with  vibrating  screens 
between  the  primary  and  secondary  elements.  The 
crushed  lignite  is  then  elevated  to  the  top  of  the  crusher 
house,  whence  it  is  carried  by  belt  conveyors  over 
weightometers  through  the  connecting  bridge  into  the 
main  building,  or  diverted  into  the  storage  yard  through 
a  chute  in  the  east  wall  of  the  crusher  house.  As  the 


storage  is  permanent  the  normal  route  is  into  the  fuel 
preparation  bay,  where  it  is  discharged  over  another 
set  of  magnetic  pulleys  onto  cross  conveyors,  whence 
it  is  dumi>ed  into  the  crushed  lignite  bunkers.  A  dust- 
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collecting  system  removes  dust  from  the  points  where 
the  crushed  lignite  falls  on  the  belt  conveyors  in  the 
crusher  house  and  on  the  cross  conveyors  over  the 
crushed  lignite  bunkers  in  the  preparation  bay. 

The  driers,  located  directly  under  these  bunkers,  are 
of  the  steam  grid  type,  supplied  with  steam  at  10-lb. 
gage  pressure  bled  from  the  seventh  stage  of  the  tur¬ 
bines,  or.  if  necessary,  taken  directly  from  the  saturated 
steam  header  through  reducing  valves.  The  pulverizing 
mills  are'  at  basement  floor  level,  each  directly  under 
its  drier.  The  mill  exhauster  fans  and  drier  fans  are 
on  a  floor  between  the  mills  and  driers.  The  pulverized 
lignite  is  drawn  from  the  mills  by  exhauster  fans  and 
discharged  into  cyclone  separators  above  the  screw  con¬ 
veyors  on  the  top  floor  of  the  pulverizing  bay. 

The  mill  exhauster  system  operates  in  a  closed  circuit 
and  under  a  slight  vacuum,  maintained  by  a  cross- 
connection  to  the  suction  of  the  drier  air-circulating 
fan.  which  tends  to  eliminate  dust  discharge  from  this 
equipment.  The  drier  circulating  fans  discharge 
through  cyclone  separators  and  combination  steam  and 
water  jet  air  washers.  The  drier  cyclones  are  adjusted 
to  produce  a  slight  vacuum  at  their  base  and  discharge 
any  collected  dust  into  the  screw  conveyors.  The 
vacuum  in  the  cyclones  creates  a  slight  vacuum  in  the 
screw  conveyors  and  pulverized  fuel  bunkers  which 
eliminates  dust  from  these  sources,  and  also  keeps  moist 
air  out  of  the  pulverized  fuel  bunkers,  where  the  mois¬ 
ture  would  condense  and  cause  caking  of  the  lignite. 
.Screw  conveyors  transjwrt  pulverized  lignite  from  the 
discharge  of  the  cyclones  to  storage  bunkers  in  the  aisle 
above  and  between  boilers. 

The  entire  fuel  conveyor  system  from  the  crushers 
to  the  pulverized  fuel  bunkers  is  in  duplicate.  The 
cru.shers,  bucket  elevators  and  belt  conveyors  are  elec¬ 
trically  interlocked,  as  are  also  the  three  sets  of  screw 


Turbine  room  from  southwest  corner 

Two  20,000-kw.  units  at  right  and  center  and  1,200-kw.  house 
at  left  next  to  temporary  wall.  Note  neat  arrangement 
of  boiler  feed  pump  piping  in  opposite  corner  and  boiler  feed  tank 
on  deck  above. 

conveyors  which  carry  the  pulverized  fuel,  so  that  they 
can  be  started  only  in  the  proper  sequence. 

^he  pulverized  lignite  is  drawn  from  the  bunkers 
by  helical  feeders  and  blown  vertically  downward  into 
the  furnaces  through  fantail  burners  by  primary  air 
drawn  from  around  the  ashpits  by  the  primary  air  fans. 
Steam  jets  are  provided  in  each  burner  for  use  in  case 
primary  air  failure.  Each  boiler  is  served  by  twelve 
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burners  and  feeders  arranged  in  groups  of  six,  inde¬ 
pendently  driven  and  controlled.  The  feeder  screw's 
are  driven  by  constant-speed  motors  through  variable- 
speed  transmissions. 

The  ashpit  floors  slope  toward  the  rear  of  the  fur¬ 
naces,  from  where  the  ashes  are  drawn  into  water- 
sealed  drag  scraper  conveyors  which  carry  them  to  a 


Condenser  pit  showing  evaporator  and  heater  gallery 
in  background 


cross-conveyor  at  the  south  side  of  the  building.  The 
cross-conveyor  is  elevated  at  the  east  end  and  discharges 
into  a  skip  hoist  which  elevates  to  a  bunker,  whence  the 
ashes  are  dropped  into  dump  cars  and  transported  to 
low  ground  south  of  the  station. 

When  lignite  was  first  placed  in  storage  spontaneous 
combustion  developed  along  the  slopes  of  the  pile,  par¬ 
ticularly  on  the  windward  side  and  where  the  lignite 
was  not  properly  packed.  To  eliminate  this  earth  dikes 
were  built  around  three  sides  of  the  storage  area  and 
the  lignite  spread  in  2-ft.  layers,  leveled  and  packed 
with  tractor  and  roller.  This  has  eliminated  all  serious 
heating  and  spontaneous  combustion  in  the  18,000  tons 
in  the  storage  yard. 

Ste A M -Gen er ati ng  Equipment 

The  boiler  hou.se  occupies  the  center  section  of  the 
main  building  between  the  fuel  preparation  bay  and  the 
turbine  room.  The  pre.sent  installation  consists  of  four 
lioilers,  arranged  two  on  each  side  of  the  firing  aisle, 
which  will  extend  the  full  length  of  the  ultimate  instal¬ 
lation.  The  boilers  are  18,756  sq.ft.  Babcock  &  Wilcox 
cross-drum,  sectional  header  type,  with  interdeck  super¬ 
heaters  designed  for  steam  pressure  of  425-lb.  gage  and 
temperature  at  the  superheater  outlet  of  750  deg.  F. 
Normal  operating  conditions  are  400-lb.  gage  pressure 
and  735  deg.  F.  total  temj)erature.  The  boilers  are 
standard  in  every  respect  except  the  lower  section  of 
tubes,  from  which  alternate  rows  are  omitted  to  elimi¬ 
nate  staggering  and  to  provide  more  room  between 
tubes,  thereby  reducing  tendency  for  ashes  to  bridge. 
Boiler  tubes  are  4-in.  No.  6  gage  with  the  exception  of 
the  two  lower  rows,  which  are  3^-in.  No.  8  gage.  The 
superheaters,  located  between  the  upper  and  lower  tube 
decks,  contain  4,000  sq.ft,  of  surface,  arranged  in  four 
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loops  with  three  steam  passes.  Sixty-six  tubes,  or  a 
possible  area  of  700  sq.ft.,  are  blanked  off  in  the  inner 
loop. 

A  10-in.  steam  lead  runs  frcwn  the  non-return  valve 
on  each  boiler  to  a  16-in.  manifold  located  on  the  west, 
or  turbine  room  side,  of  each  pair  of  boilers  and  on 
the  center  lines  of  the  main  turbines.  These  manifolds 
are  connected  by  a  12-in.  vertical  expansion  loop,  and 
as  extensions  are  made  additional  manifolds  will  be 
similarly  located  and  connected  by  expansion  loops  to 
form  a  continuous  header.  Steam  leads  to  the  main 
units  are  14-in.  vertical  expansion  loops  leading  from 
the  center  of  the  manifolds  over  the  auxiliary  bay  and 
passing  through  the  turbine  room  operating  floor  just 


Three  motor-driven  and  one  turbine-driven  boiler 
feed  pumps  are  provided,  any  two  of  which  will  feed 
the  boilers  under  maximum  station  load  conditions. 
The  turbine-driven  pump,  which  is  for  emergency  use 
only,  is  controlled  by  a  3-in.  pressure  governor.  The 
motor-driven  pumps  are  driven  by  constant  speed  in¬ 
duction  motors.  Boiler  feed  is  controlled  by  two  Copes 
regulators  per  boiler  and  a  constant  excess  pressure  is 
maintained  by  an  S.-C.  differential  pressure  regulating 
valve  installed  ahead  of  each  Copes  valve. 

The  feed-water  heating  system  is  designed  to  operate 
on  the  regenerative  cycle,  using  steam  bled  from  the 
third,  seventh  and  eleventh  stages  of  the  main  turbines. 
The  condensate  passes  successively  through  the  gener- 


ahead  of  the  main  throttle  valve.  The  6-in.  steam  lead 
to  the  house  turbine  and  3-in.  lead  to  the  boiler  feed 
pump  turbine  are  connected  to  the  expansion  loop 
between  manifolds  near  the  manifold  for  No.  2  turbine. 
Valves  at  the  manifolds  on  steam  leads  from  the  boilers, 
steam  leads  to  main  turbines  and  those  at  each  end  of 
the  loop  connecting  the  manifolds  are  motor-operated, 
controlled  by  nearby  push-button  stations,  but  they  may 
be  closed  from  an  emergency  control  panel  in  the  plant 
superintendent’s  office.  The  valves  on  the  leads  to  the 
house  turbine  and  boiler  feed  pump  turbine  and  non¬ 
return  valves  on  the  boilers  are  all  hand-operated..  The 
saturated  steam  header  is  a  4-in.  line  located  directly 
above  the  boiler  drums,  connected  by  a  straight  line  at 
the  south  end  and  by  an  expansion  bend  at  the  north 
end,  forming  a  continuous  loop.  Horizontal  expansion 
bends  are  located  on  each  side  of  the  loop  between 
boilers. 


ator  air  cooler,  turbine  oil  cooler,  steam  jet  air  pump 
condenser,  eleventh  stage  heater,  gland  steam  condenser, 
boiler  feed  tank  vent  condenser  and  seventh  stage  heater 
into  the  boiler  feed  tank  through  a  rain  type  mixing 
head.  Proper  level  in  the  boiler  feed  tank  is  maintained 
by  overflow  to  surge  tanks  in  an  underground  room 
adjacent  to  the  stations  and  by  float  control  of  pumps 
which  supply  water  from  surge  tanks  to  feed  tank. 
Duplicate  headers  lead  from  the  boiler  feed  tank  to  the 
pumps.  Feed  from  the  pumps  to  the  boilers  is  normally 
through  the  high-heat  level  condensers  and  third-stage 
heaters  to  the  8-in.  boiler  feed  loop  header.  However, 
an  auxiliary  line  is  provided  through  which  the  pumps 
may  discharge  directly  into  the  loop  header. 

Boiler  feed  make-up  is  supplied  by  single-effect  evap¬ 
orators  which  use  steam  bled  from  the  third  stage  of 
the  main  units.  The  evaporator  feed  is  lake  water 
which  has  been  settled,  filtered  in  pressure  sand  filters 
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and  treated  in  Zeolite  softeners.  Well  water  from  the 
domestic  supply  may  be  treated  and  used  in  the  same 
way,  or,  if  necessary,  fed  directly  into  the  boiler  feed 
tank  without  treatment. 

The  boilers  are  fired  from  the  rear  or  drum  end 
through  flat  arches.  The  back  and  a  portion  of  the 
furnace  side  walls  adjacent  to  the  arch  are  of  brick 
cooled  by  the  secondary  air  which  passes  through  open¬ 
ings  in  the  outer  wall  into  horizontal  ducts,  from  which 
it  is  distributed  through  sinuous  ports  in  the  rear  fur¬ 
nace  wall  which  are  so  designed  as  to  protect  the  steel 
work  in  the  outer  wall  from  radiant  heat.  The  other 
walls  are  water  cooled  with  24  fin  tubes  in  each  side 
wall  and  2^  plain  tubes  in  the  front  wall  opposite  the 
burners.  The  slag  screen  over  the  ashpit  also  consists 
of  26  plain  water  tubes.  The  wall  and  screen  tubes 
are  all  connected  by  external  headers  to  the  boiler  circu¬ 
lation,  their  2,520  sq.ft,  of  heating  surface  giving  each 
boiler  a  total  heating  surface  of  21,276  sq.ft.  Each  pair 
of  boilers  is  served  by  a  reinforced-concrete  stack  300 
ft.  high  above  the  boiler  room  roof,  12  ft.  inside  diam¬ 
eter  at  the  top  and  supported  by  the  building  steel. 
Each  furnace  is  approximately  25  ft.  square  inside  be¬ 
low  the  arch  and  35  ft.  high  from  the  slag  screen  to  the 
lower  boiler  tubes.  The  ashpit,  with  30  deg.  and  60 
deg.  sloping  sides,  has  a  maximum  depth  below  the  slag 
screen  of  12  ft.  The  furnace  volume  above  the  ashpit 
is  18,540  cu.ft.,  which  gives  a  combustion  chamber 
volume  of  0.988  cu.ft.  per  square  foot  of  boiler  surface 
and  0.871  cu.ft.  per  square  foot  of  heating  surface,  in¬ 
cluding  the  surface  in  the  water-cooled  walls  and  slag 
screen. 

Manual  Control 

The  combustion  control  is  manual.  Each  individual 
boiler  control  panel  is  equipped  with  boiler  pressure 
gage,  multipointer  gage  showing  furnace  draft,  top  first 
pass  draft,  uptake  draft  and  primary  air  pressure ;  boiler 
meter  equipped  with  indicating,  recording  and  integrat¬ 
ing  steam  flow  elements  and  air  flow,  flue  gas  tempera- 


Auxiliary  switch  room 


jure  and  steam  temperature  recording  elements ;  speed 
indicators  and  speed-controlling  switches  for  the  feeder 
drives  and  indicating  lamps  and  stop  buttons  for  feeder 
motors  and  primary  air  fan.  On  the  master  boiler  room 
control  board  are  mounted  a  clock,  boiler  blow-oflF  tem¬ 
perature  recorder,  boiler  feed  temperature  and  pressure 
recorder,  boiler  feed  tank  low  water  alarm,  surge  tank 
high  water  alarm,  multipointer  stack  draft  gage,  boiler 
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feed  pump  indicating  lamps  and  stop  buttons.  The  indi¬ 
vidual  gage  boards  are  located  next  to  the  cross  aisle 
between  the  boilers  leading  to  the  turbine  room  and  fuel 
preparation  bay.  The  master  gage  board  is  located  at 
the  intersection  of  this  aisle  and  the  firing  aisle  and  fac¬ 
ing  in  the  direction  of  future  extension. 

A  master  pilot  gage  and  a  station  load  indicator  are 
mounted  at  the  south  end  of  the  firing  aisle.  The  uptake 


Turbine  room  auxiliary  hay 

steam  lead  to  No.  1  turbine,  auxiliary  exciters  and  auxiliary 
load  centers  in  foreground  and  boiler  feed  pump  piping  and  steam 
lead  to  unit  No.  2  in  rear. 

damper,  primary  air  damper  and  secondary  air  damper 
for  each  boiler  are  controlled  by  hand  wheels  located 
near  the  individual  boiler  control  boards.  Thus  all  firing 
controls  are  located  on  or  adjacent  to  the  boiler  control 
panel  so  that  the  fireman  can  watch  all  instruments  while 
making  firing  adjustments. 

Turbines  and  Turbine  Auxiliaries 

The  turbine  room  occupies  the  west  section  of  the 
building  and  is  separated  from  the  boiler  room  by  the 
auxiliary  bay.  The  turbo-generators  are  placed  with 
their  axes  east  and  west  or  perpendicular  to  the  length 
of  the  ultimate  turbine  room  so  that  the  steam  end  is  as 
near  as  possible  to  the  boiler  room  and  the  generator 
close  to  the  transformer  structure.  The  main  units  are 
set  on  individual  decks  20  ft.  above  the  ground  and  30 
ft.  above  the  condenser  pit  floor.  The  house  turbo¬ 
generator  is  located  north  of  the  present  main  units. 
A  railroad  track  runs  across  the  west  side  of  the  turbine 
room  to  the  machine  shop  at  ground  level  and  a  100-ton 
crane  provides  for  handling  of  equipment  during  erec¬ 
tion  or  overhaul. 

The  main  turbines  are  20,000-kw.,  fourteen-stage, 
1,800-r.p.m.,  single-cylinder.  General  Electric  units  de¬ 
signed  for  steam  pressure  and  temperature  of  375  lb. 
gage  and  700  deg.  F.  at  the  throttle  and  arranged  for 
bleeding  from  the  third,  seventh  and  eleventh  stages.  A 
constant  supply  of  clean  oil  for  the  turbines  is  provided 
by  a  continuous  by-pass  filtration  system  and  the  oil  is 
cooled  in  surface  coolers  using  condensate  or  house  serv¬ 
ice  water  for  the  cooling  medium.  On  each  of  the 
turbine  gage  boards  are  mounted  transmitting  and  re¬ 
ceiving  telegraphs  connecting  with  the  control  house, 
main  steam  and  first  stage  pressure  gages  and  vacuum 
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Principal  Equipment  in  the  Trinidad  Steam-Electric  Station 


TL'RBO-GENERATORS  AND  AUXILIARIES 

Turbo-(}€nerator9 — Two  General  Electric.  Turbine,  20,000  kw., 
1,800  r.p.m.,  fourteen  stage,  bleeding  at  third,  seventh  and  eleventh 
.stages.  Generators,  25,000  kva.,  12,000  volts,  three  phase,  60 
cycles.  Main  exciters,  direct  connected,  120  kw.,  250  volts,  shunt 
wound.  Steam  flow  meter,  two  General  Electric,  one  per  turbine. 

Condensers  and  Auxiliaries — Two  Wheeler  Condenser  &  Engi¬ 
neering  Company.  Surface,  20,000  sq.ft,  each,  horizontal,  single 
pass,  one  floating  tube  sheet.  Admiralty  metal  tubes ;  tubes  rolled 
into  both  tube  sheets. 

Circulating  Pumps — Four  Wheeler  Conden.ser  &  Engineering 
Company  (2  per  condenser)  ;  centrifugal,  20,000  g.p.m.  (44.5  c.f.s. ) 
against  a  total  head  of  21  ft ;  each  driven  by  a  150-hp.,  2,200-volt, 
three-pha.se,  two-speed  General  Electric  Induction  motor. 

Condensate  Pumps — Four  Wheeler  Condenser  &  Engineering 
Company  (2  per  condenser)  ;  centrifugal,  440  g.p.m.  (220,000  lb. 
I>er  hour)  against  a  210-ft.  head;  each  driven  by  a  40-hp.,  2,200- 
volt,  three-phase  General  Electric  induction  motor. 

Generator  Air  Coolers — Two  General  Electric,  each  15,000  sq.ft., 
fln  type. 

House  Turbine — One  General  Electric.  Turbine,  1,200  kw.,  sin¬ 
gle  stage,  3,600  r.p.m.,  non-condensing.  Generator,  1,500  kva., 
2,300  volts,  three  phase,  60  cycles.  Exciter,  direct  connected,  17 
kw.,  250  volts,  compound  wound. 

Auxiliary  Exciter — One  General  Electric:  150  kw.,  250  volts, 
shunt  wound  ;  direct  connected  to  General  Electric  225-hp.,  2,200- 
volt,  1,200-r.p.m.,  squirrel-cage  induction  motor. 


BOILERS  AND  .\UXILIARIES 

Boilers — Four  Babcock  &  Wilcox,  sectional  cro.ss-drum  water 
tube.  Heating  surface,  18,756  sq.ft.  Working  pressure,  425  lb. 
gage. 

Superheaters — Four  Babcock  &  Wilcox  ;  Interdeck,  4,000  sq.ft., 
three  pass.  Total  steam  temperature.  750  deg.  F. 

Furnace* — Four  Combustion  Engineering  Corporation ;  Lopuleo 
water  cooled.  Heating  surface  of  water  walls,  2,520  sq.ft.  Arches, 
.\merican  Arch  Company.  Furnace  volume,  18,540  cu.ft.  above 
ashpit  screen. 

Primary  Air  Pans — Four  B.  F.  Sturtevant  Company ;  each 
driven  by  a  75-hp.,  1,800-r.p.m.,  2,200-volt  General  Electric  induc¬ 
tion  motor. 

Soot  Blowers — Diamond  Power  Specialty  Company ;  22  per 
boiler. 

Soot  Ejectors — Four  Girtanner  Engineering  Corporation  ;  steam 
Jet  conveying. 

Boiler  Meters — Four  Bailey  Meter  Company  ;  D-26,  0-200,000  lb. 
l>er  hour.  Recording  steam  flow,  air  flow,  steam  temperature  and 
flue  gas  temperature;  also  Indicating  steam  flow. 

Boiler  Feed  Pumps — Three  A.  S.  Cameron  Steam  Pump  Works; 
No.  5  H.S.T.,  six  stage,  700  g.p.m.  (350,000  lb.  per  hour)  each, 
against  1,155-ft.  head  ;  each  driven  by  350-hp.,  2,200-\olt  General 
Electric  induction  motor.  One  A.  S.  (Cameron  Steam  Pump  Works 
H.M.T.,  flve  stage,  700  g.p.m.,  against  1,155-ft.  head;  driven  by 
3 40-hp.  Terry  turbine,  type  GS. 

Heaters — Wheeler  Condenser  &  Engineering  Company  ;  horizon¬ 
tal  closed  type,  floating  head;  two  eleventh  stage,  750  sq.ft.;  two 
seventh  stage,  837  sq.ft. ;  two  third  stage,  1,290  sq.ft. ;  two  (Jland 
steam,  287  sq.ft. 

Evaporators — Two  units,  Wheeler  Condenser  &  Engineering 
Company ;  Contraflo,  single  effect,  two  per  unit ;  capacity  per  unit 
10,000  lb.  per  hour;  equipped  with  Atwood  &  Morrill  drainers, 
Cochrane  9,000-lb.-per-hour  deaerating  heater  and  820  sq.ft,  hlgh- 
heat  level  condenser. 

Evaporator  Feed  Pumps — Three  Goulds  Manufacturing  Com- 
l)any :  centrifugal,  30  g.p.m.  against  145-ft.  head;  each  driven  by 
a  5-hp.,  220-volt  (General  Electric  induction  motor. 


FUEL  PREl*.\RATION,  BURNING  AND  HANDLING 
EQUIPMENT 

Track  Scale — One  Fairbanks  Company ;  capacity  250,000  lb. 

Weightometers — Two  Merrick  Scale  Manufacturing  Company ; 
capacity,  100  tons  per  hour  each. 

Apron  Feeders — Two  Stephens- Adamson  Manufacturing  Com¬ 
pany  ;  capacity,  100  tons  per  hour  each;  each  driven  by  a  7i-hp., 
220-volt  General  Electric  Induction  motor. 

Crushers — Two  units,  Stephens-Adamson  Manufacturing  Com¬ 
pany  ;  two  crushers  per  unit.  Single  roll,  Pennsylvania  .\rmor- 
frame,  24x50  in.  with  vibrating  screens  between  primary  and  sec¬ 
ondary  crushers  ;  each  crusher  driven  by  a  50-hp.,  220-volt  General 
Electric  induction  motor. 

Elevator  Conveyors — Two  Stephens-Adamson  Manufacturing 
Company:  V  bucket  type,  100  tons  per  hour  each;  each  driven  by 
a  25-hp.,  220-volt  (jeneral  Electric  induction  motor. 

Belt  Conveyors — Four  Stephens-Adamson  Manufacturing  Com¬ 
pany  :  each  driven  by  a  5-hp.,  220-volt  G.E.  induction  motor. 

Pulverized  Fuel  Conveyors — Six  Combustion  Eflgineering  Cor¬ 
poration  ;  screw  ;  20  and  25-hp.,  220-volt  G.E.  Induction  motors. 

Lignite  Storage  Equipment — Stephens-Adamson  Manufacturing 
Company ;  Crescent  drag  scraper ;  75-hp.,  2,200-volt  General  Elec¬ 
tric  induction  motor. 

Driers — Four  Combustion  Engineering  CorpKiration  ;  steam  grid, 
four  stacks  each,  45  grids  per  stack. 

Pulverizing  Mills — Four  Combustion  Engineering  Corporation; 
six-roll  Raymond,  15  tons  per  hour  each  ;  each  driven  by  a  200-hp., 
2,200-volt  General  Electric  double-squirrel-cage-induction  motor. 

.4HH-HANDLING  EQUIPMENT 

Ash  Conveyors — Combustion  Engineering  Corporation;  Com- 
busco  water  seal  drag. 

Ash  Skip  Hoist — Stephens-Adamson  Manufacturing  Company. 

Asfc  Bunker — Stephens-Adamson  Manufacturing  Company. 

Ash  Cars — Three  Western  Wheeled  Scraper  Company;  30-yard, 
with  extended  sides  to  give  4 5 -yard  capacity. 

MISCELLANEOUS 

Pumps — Make-up  for  lake  water,  Worthington  Corporation. 
Fire  pumps,  Allis-Chalmers  company.  House  service.  Allls- 
Chalmers  company.  Surge  tank  and  sump,  Goulds  company. 
Domestic  water  supply,  American  Well  Works. 

Air  Compressor — One  Ingersoll-Rand  Company ;  two  stage,  belt 
driven,  384  cu.ft.  air  at  110  lb.  gage;  driven  by  100-hp.,  2.200-volt 
Westinghouse  induction  motor. 

Turbine  Room  Crane — Whiting  Corporation  ;  100  ton. 

ELECTRIC.4L  EQUIPMENT 

Main  Transformers — Seven  Westinghouse,  8,333  kva.  each, 
136, 800/64, 800Y,  12,000  delta-volt,  single-phase,  water-cooled,  out¬ 
door  type. 

Auxiliary  Transformer — Three  General  Electric,  2,000  kva., 
12,000/2,300  volts,  three  phase,  self-cooled. 

Standby  Auxiliary  Transformer — One  General  Electric,  2,000 
kva.,  6O,OO0Y/2,3OO  volts,  delta,  three  phase,  self-cooled. 

Auxiliary  Transformer— General  ETlectric,  2,300-115/230  volts, 
single  phase,  oil  cooled,  six  150  kva.,  sixteen  100  kva.,  four  37i 
kva.,  three  25  kva. 

lS2-kv.  Synchronizing  Equipment — General  Electric ;  condenser 
type,  with  vacuum  tube  ampliflcatlon. 

Oil  Circuit  Breakers  and  Disconnect  Switches — Pacific  Electric 
Manufacturing  Company. 

Grounding  Switches  and  Choke  Coils — Burke  Electric  Company. 

Direct-Current  Control  Power — Storage  battery.  Electric  Stor¬ 
age  Battery  Company:  E-17,  60  cell,  120  volts,  320  amp.-hr. 

Motor-Generator  Sets — Two  General  Electric ;  35  kw.  each. 

Battery  Charger — One  G.E. ;  motor-generator,  5  kw.,  140  volts. 

Switchboards  and  Control  Panel*— General  Electric. 


gage,  mercury  column  vacuum  gage,  synchronism  indi¬ 
cator,  lubricating  oil  and  condenser  temperature  record¬ 
ers,  turbine  speed  indicator,  indicating  wattmeter, 
generator  air  temperature  indicator  with  alarms  and 
lubricating  oil  temperature  alarm. 

Each  turbine  exhausts  into  a  20,0(X)-sq.ft,  single-jjass 
surface  condenser  having  Admiralty  metal  tubes  and 
Muntz  metal  tube  sheets.  Two  30-in,  circulating  pumps 
are  provided  for  each  condenser,  each  rated  at  20,000 
g.p.m.  (44.5  c.f.s.)  and  driven  by  150-hp.,  2,200-volt. 
300-240-r.p.m.  squirrel-cage  induction  motors. 

The  most  interesting  and  unusual  features  of  the  con¬ 
densing  equipment  is  the  floating  tube  sheets  in  the  con¬ 
densers.  The  tubes  are  expanded  into  both  of  the  tube 
sheets,  one  of  which  is  mounted  on  rollers  and  connected 
to  the  shell  by  a  rubber  expansion  ring.  This  construc¬ 
tion  eliminates  jiacking  of  condenser  tubes  and  assists 
in  keeping  condenser  leakage  at  a  minimum. 

The  house  turbine  is  a  1.2(X)-kw'.,  3,600-r.p.m.,  single- 
stage,  non-condensing  unit  designed  to  take  steam  at 
the  same  condition  as  the  main  units.  This  turbine  is 
es}x?cially  adapted  for  operation  as  a  station  auxiliary 
protection  unit,  and  when  operated  as  such  the  turbine 


carries  no  load  and  the  generator  floats  on  the  auxiliary 
bus  as  a  synchronous  condenser.  When  this  unit  is 
floating  on  the  line  the  turbine  windage  is  reduced  to  a 
minimum  by  connecting  the  exhaust  to  one  of  the  main 
condensers.  A  3  per  cent  drop  in  frequency  cau.ses  this 
unit  immediately  to  pick  up  load  up  to  1,200  kw. 

Electrical  Features  of  Plant 

Both  of  the  present  generators  are  25,000-kva.,  12,000- 
volt,  star-connected  units  with  neutrals  grounded  through 
non-automatic,  remote-controlled  oil  circuit  breakers. 
Each  generator  is  connected  directly  to  a  bank  of  three 
8,333-kva.  outdoor,  water-cooled  transformers  which  are 
wound  for  60,000  and  132,000  volts  on  the  high  side. 

AW  of  the  control  and  metering  equipment  is  located 
in  the  control  house,  which  is  130  ft.  west  of  the  mam 
building  between  the  60-kv.  and  the  132-kv.  switch  struc¬ 
tures.  Besides  metering  jianels  and  control  benchboards 
for  the  generators,  60-kv.  feeders  and  132-kv,  feeders 
the  control  house  is  equipped  with  turbine  room  tele¬ 
graph,  steam  gage  and  exciter  control  panel.  All 
switching  is  done  at  60  kv.  and  132  kv.  All  oil  circuit 
breakers  and  the  main  disconnects  are  motor-ojx,Tated 
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and  controlled  from  the  benchboards  in  the  control  house. 
A  condenser  type  synchroscope  with  vacuum  tube  ampli¬ 
fier  is  provided  for  synchronizing  at  132  kv.  and  an 
ordinary  synchroscope  using  potential  transformers  is 
used  for  the  60-kv.  circuits.  Control  current  is  fur¬ 
nished  by  a  storage  battery  in  the  control  house  basement. 
This  l)attery  also  furnishes  current  for  emergency 
lijjhting. 

Switch  Structures 

The  present  switch  and  feeder  structures  are  built  to 
accommodate  six  60-kv.  feeders  and  two  132-kv.  feeders, 
but  only  four  60-kv.  feeders  and  one  132-kv.  feeder  are 
now  in  oiieration.  The  design  provides  for  an  ultimate 
development  of  twelve  60-kv.  feeders  and  twelve  132-kv. 


inspection  bus  and  feeder  circuit  breaker  have  been  omit¬ 
ted  for  the  present,  as  only  one  feeder  has  lieen  placed 
in  operation. 

Station  auxiliary  power  is  normally  taken  from  each 
generator  lead  by  a  2,000-kva.,  three-phase,  12,000/ 
2,300-volt  transformer.  When  neither  machine  is  oper¬ 
ating,  or  these  transformers  are  not  in  service,  auxiliary 
power  is  taken  from  the  60-kv.  bus  by  a  2,000-kva.,  three- 
phase,  60,000/2,300-volt  transformer.  In  case  of  fail¬ 
ure  of  both  of  these  sources  the  auxiliary  load  is  carried 
by  the  house  turbo-generator,  which,  if  it  is  floating  on 
the  auxiliary  bus,  will  take  load  automatically,  as  pre¬ 
viously  explained. 

The  2.300-volt  auxiliary  panels  are  of  the  truck  type 
and  are  located  in  a  concrete  compartment  in  the  base- 


feeders.  The  60-kv.  switching  structure  is  arranged  with 
duplicate  buses,  an  inspection  bus  and  an  operating  bus. 
Each  generator  transformer  bank  is  connected  directly 
to  each  of  these  buses  through  remote-controlled  auto¬ 
matic  oil  circuit  breakers.  Both  the  operating  and  inspec¬ 
tion  buses  are  tied  between  each  generator  section  by 
short-sectionalizing  buses  with  gang-operated  disconnects. 
The  operating  and  inspection  sectionalizing  buses  are  in 
turn  connected  by  a  remote-controlled  automatic  circuit 
breaker.  Each  feeder  is  connected  to  the  operating  bus 
through  a  remote-controlled  automatic  circuit  breaker 
and  to  the  inspection  bus  by  a  motor-operated  disconnect 
switch.  The  132-kv.  structure  and  bus  is  similarly 
arranged  except  that  the  generator  connection  to  the 


ment  of  the  auxiliary  bay.  The  present  2.300-volt  bus 
is  divided  into  five  sections,  three  general  service  buses 
and  two  unit  auxiliary  buses.  Each  unit  auxiliary  bus 
is  connected  directly  to  one  of  the  12,000/2,300  auxiliary 
transformers  and  from  it  are  fed  the  circulating  and  con¬ 
densate  pumps  for  one  turbine,  one  primary  air  fan,  tw’o 
pulverizer  mills  and  mill  exhausters  and  the  220-volt 
load  centers  for  the  fuel  feeders,  drier  au.xiliaries  and 
sump  pumps,  the  220-volt  buses  in  the  drier  and  feeder 
load  centers  being  in  duplicate,  and  each  connected  to  a 
different  2,300-volt  bus,  so  that  the  drier  fan  and  feeder 
motors  may  be  supplied  from  either  of  these  sources. 
When  both  units  are  operating,  one  group,  or  half  of 
the  feeders  for  each  boiler,  is  connected  to  one  unit  bus 
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and  the  other  group  to  the  other  unit  bus  to  prevent 
complete  loss  of  fires  under  any  boiler  in  case  one  unit 
trips  off  or  is  shut  down  without  tying  the  auxiliary  bus 
for  that  unit  to  the  general  bus.  The  three  motor-driven 
boiler  feed  pumps,  general  2,2(X)-volt  auxiliaries  and 
220-volt  load  centers  are  divided  between  the  three  sec¬ 
tions  of  the  general  bus.  The  house  generator  and  the 
60,000/2,300-volt  auxiliary  transformer  feed  to  the  cen¬ 
ter  section  of  the  general  bus,  which  also  serves  as  a 
tie  between  each  end  group,  consisting  of  one  general 
and  one  unit  auxiliary  bus.  Similarly  arranged  buses  are 
to  be  installed  with  each  pair  of  generators  and  a  ring 
bus  formed  by  connecting  the  ends  of  the  general  buses. 
The  lighting  panels  are  divided  between  the  three  gen¬ 
eral  buses  and  when  the  alternating  current  supply  fails 
some  are  automatically  transferred  to  the  125-volt  direct- 
current  bus  to  serve  as  emergency  lights. 

All  motors  are  2,200-volt  or  220-volt,  constant-speed, 
squirrel-cage  type,  with  the  exception  of  the  circulating 
pump  motors,  which  are  two-speed  motors.  In  general, 
all  motors  smaller  than  50  hp.  are  220-volt  and  those 
50  hp.  and  larger  2,200-volt.  There  are,  of  course, 
exceptions,  such  as  the  40-hp.,  2,200-volt  condensate 
pump  motors  and  the  50-hp.,  220- volt  motor-generator 
and  crusher  motors.  Motors  driving  the  boiler  feed, 
evaporator  feed,  circulating  water,  condensate,  trans¬ 
former  circulating  water,  fire,  drip  and  sump  pumps 
and  the  primary  air  and  drier  exhauster  fans  are  equipped 
to  restart  automatically  after  an  interruption.  Other 
motors  must  be  manually  restarted. 

An^  intake  house  for  cooling  water,  a  machine  shop 
and  an  operators’  village  on  the  plant  site  are  added 
features  of  the  station.  The  station  office,  locker  rooms 
and  a  water-treating  laboratory  are  other  features  which 
go  to  complete  the  project. 


Job  Cost  of  1,600-Kw.  Hydro  Plant 
$158  per  Kilowatt 

Data  for  a  l,6(X)-kw.  generating  station  built  at 
Marlboro,  N.  H.,  for  the  Keene  Gas  &  Electric  Com¬ 
pany  by  L.  H.  Shattuck,  Inc.,  Manchester,  N.  H.,  have 
been  released.  The  plant  consists  of  two  SOO-kw.,  2,300- 


DATA  ON  HYDRO  PLANT  COSTS,  MARLBORO,  N.  H.,  1923 
Unit  Costs 

Excavating  earth  and  loose  rock  at  dam  site,  includ¬ 


ing  clearing  and  stripping,  per  cubic  yard .  $4.03 

Foundation  trenches  in  solid  rock,  per  cubic  yard. . . .  10.67 

Cost  of  forms,  including  material,  placing,  stripping, 

moving,  etc.,  and  expansion  joints  per  face  foot. ...  0.34 

Mixing  and  placing  concrete,  per  cubic  yard .  2.75 

Reinforcing  steel  in  place,  per  pound .  0.06 

Earth  excavation  per  foot  of  penstock  line .  ... 

Rock  excavation  per  foot  of  penstock  line  ($4.32  per 

cubic  yard)  .  0.82 

Timber  trestles,  per  foot  (local  timber) .  2.66 

Concrete  bases  for  cradles,  per  foot  of  line .  1.76 

Reinforced  concrete  cradles  in  place,  each .  4.07 

Redwood  cradles  in  place,  each .  5.50 

Penstock  in  place,  head  range  30  to  260  ft.^  average 

per  foot .  6.85 

Haulage  and  distribution  of  materials  for  penstock, 

per  foot  .  0.55 

Fotwl  Costs  Main  Items 

Dam  .  $71,623.18 

Penstock  .  81,130.54 

Surge  tank  .  4,290.00 

Power  house  and  tailrace .  34,488.81 

Hydraulic  equipment  .  23,192.80 

Electrical  equipment  .  16,846.14 

Outdoor  substation  and  switching  station .  10,075.62 

Railroad  riprap .  6,318.31 

Rights-of-way  .  4,653.19 


Total  . $252,618.59 


volt  General  Electric  generators  connected  to  S.  Morgan 
Smith  horizontal  waterwheels  delivering  1,429  hp.  each 
when  using  56  c.f.s.  at  260.6-ft.  head.  Woodward  gov¬ 
ernors,  a  reinforced  concrete  generating  station  building, 
outdoor  substation,  steel  surge  tank  12  ft.  in  diameter  and 
8  ft.  high,  redwood  penstock  4  ft.  in  diameter  and  5,800 
ft.  long  (staves  1^^  in.  and  2-^  in.  thick),  including  three 
steel  bends  in  a  gorge,  and  a  partially  reinforced  con¬ 
crete  arch  dam  60  ft.  high,  with  arched  portion  175  ft. 
long  on  top,  22-ft.  gravity  section  at  one  end  and  a  45-ft. 
spillway  section,  the  thickness  at  the  base  being  12  ft. 
thick  and  the  top  4  ft.  The  total  cost  of  this  job,  ex¬ 
cluding  office  overhead,  office  supervision,  engineering 
costs  and  construction  profits,  was  $252,618.59,  itemized 
as  shown  in  the  accompanying  table. 


Floor  Trenches  Aid  in  Racking  Cables 

By  T.  W.  Swartz 

Assistant  Engineer  Northwestern  Electric  Company, 
Portland,  Ore. 

OF  THE  several  methods  of  racking  cables  in  trans¬ 
former  vaults  all  have  been  discarded  by  the  North¬ 
western  Electric  Company,  Portland,  Ore.,  in  favor  of 
that  shown  in  the  accompanying  illustration.  As  will  be 
seen,  floor  trenches  are  provided  which  may  be  covered 
either  with  smooth  or  -^-in.  checkered  plate  broken  up 


Neat,  safe  and  economical  layout  provided  by  laying 
cables  in  floor  trenches 


into  easily  removable  sections.  Formerly  cables  were 
racked  on  the  walls  of  the  vault. 

The  trench  method  of  racking  has  been  found  to  have 
the  following  advantages : 

1.  If  heavy  secondary  cables  are  required  the  saving  in  cable  to 
reach  a  junction  box  or  busing  point  is  very  material,  much  more 
than  offsetting  the  additional  work  necessary  in  the  floor. 

2.  Less  labor  in  placing  and  racking  cables.  , 

3.  Greater  safety  because  the  cables  can  be  completely  placed 
out  of  the  way  for  shifting  transformers. 

4.  Complete  separation  of  high  and  low  voltage  cables  is  ob¬ 
tained  so  that  failure  on  one  class  cannot  affect  the  other. 

5.  Secondary  cables  are  much  more  accessible  for  changes  m 
case  of  increase  in  size  after  the  original  installation. 

6.  All  things  considered,  this  method  has  proved  more  econom¬ 
ical  than  the  older  method. 
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Loads  from  Looped  or  Tapped 
High-Tension  Feeders 

Effect  of  such  conditions  on  one  of  several  paral¬ 
leled  lines,  with  particular  reference  to 
underground  cable  systems 

By  H.  L.  Wallau 
Electrical  Engineer,  Cleveland 

HIGH-TENSION  loads  may  be  taken  on  a  system  in 
one  of  three  ways:  (a)  Radial  lines  from  supply 
stations  to  the  loads;  (b)  existing  lines  between  stations 
may  be  looped  through  the  loads ;  (c)  existing  lines  be¬ 
tween  stations  may  be  tapped  and  tap  lines  extended  to 
the  load. 

When  method  (a)  is  used  the  lines  supplying  the  sta¬ 
tion  from  which  the  radial  feeds  are  run  have  their  load¬ 
ing  increased  in  direct  proportion  to  the  added  load. 
When  method  (b)  is  used,  if  there  is  more  than  one  line 
feeding  the  supply  station,  the  loading  of  the  direct  lines 
may  be  greatly  distorted  after  adding  the  looped  load. 
The  same  is  true  of  method  (c). 

Since  the  latter  method  affects  the  division  of  load 
between  the  supply  lines,  it  is  desirable  to  know  to  what^ 
extent  such  unequal  division  may  create  unfavorable 
operating  conditions.  This  is  especially  true  of  under¬ 
ground  cable  systems  in  which  the  thermal  characteristics 
of  cable  and  subway,  rather  than  conductor  section  or 
voltage  drop,  limit  the  load  which  may  be  carried  on 
a  given  line. 

To  this  end  the  following  closely  approximate  method 
is  suggested.  The  figure  shows  a  typical  looped  load 
diagram,  as  well  as  one  for  a  tapped  load : 

n  =  number  of  paralleled  lines  between  stations. 

Ra,  Rb,  etc.,  Xa,  Xb,  etc.,  Za,  Zb,  etc.  =  respective  constants 
in  ohms. 

Zm  =  combined  parallel  impedance. 

Pr  =  power  delivered  to  receiving  station,  in  kilowatts, 
cos  <t>  =  power  factor  of  receiving  station  load. 

E  zz  delivered  voltage  phase-to-neutral. 

Then  the  total  current  per  phase  at  the  receiving  sta¬ 
tion  before  adding  the  looped  load  is — Ir  =  Pr/30(X)  E 
cos 

The  total  impedance  drop  is  Ir  Zm. 

The  current  in  each  line  is  la  —  Ir  ZmjZa,  Ib  =Ir 
ZmfZb,  etc. 

Considering  the  effect  of  adding  the  looped  load,  let 
the  looped  line  be  lettered  — n.  Its  constants  are 

Rn  =  Ro  +  Rn  —  Ro 
Xn  =  Xo  +  Xn  —  Xo 
Zn  =  Zo  Zn  —  Zo 

where  Ro,  Xo,  Zo  are  the  constants  from  sending  sta¬ 
tion  to  customer’s  premises. 

Let  the  customer  load  be  Pc  at  power  factor  cos  c, 
current  Ic. 

The  regulation  between  sending  station  and  consumer’s 
premises  is  due  to  two  components  of  current,  the  con¬ 
sumer’s  load  current  and  the  portion  of  the  receiving 
station  current  flowing  over  the  looped  line.  Under  cer¬ 
tain  conditions  this  latter  current  may  be  negative ;  that 
's,  part  of  the  consumer’s  load  may  be  furnished  directly 
bom  the  sending  station  and  part  may  flow  from  send¬ 
ing  station  to  receiving  station  and  back  to  consumer’s 
premises. 

The  regulation  between  sending  station  and  receiving 
station  is  due  to  the  two  preceding  components  plus  the 
receiving  station  component  over  the  portion  of  the  line 
between  consumer’s  station  and  receiving  station.  The 


regulation  from  sending  to  receiving  station  over  this  line 
can  also  be  considered  as  due  to  a  fictitious  load  at  con¬ 
sumer’s  power  factor  flowing  to  the  receiving  station 
combined  with  the  above-mentioned  component  of  re¬ 
ceiving  station  load. 

The  regulation  due  to  the  consumer’s  load  may  be 
computed  by  the  usual  formula : 

Reg.  (c)  =  Ic  Ro  cos  c  +  Ic  Xo  sin  c 

-f  (/c  Xo  sin  c  —  Ic  Ro  cos  c)* 

200 

=  Ec  volts 

Substituting  Rn  and  Xn  in  the  preceding  formula  and 
solving  for  the  fictitious  current  If  prcxiuces  the  same 
regulation  Vc.  For  the  fictitious  condition  set  up  the 
receiving  station  load  becomes  Ir  -f-  If  (vectorial  addi- 
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Typical  looped  and  tapped  load  circuits 

tion),  hence  the  total  current  It  for  these  conditions  may 
be  determined.  The  current  over  each  line  would  then  be 

la  =  It  ZmfZa 
In  =  It  ZntIZn,  etc. 

But, 

Ir  —  Ia  —  lb  — . —  /  (»  —  1 )  =  /nr 

the  receiving  station  component  of  Ir  at  power  factor 
cos  <t>  flowing  over  line  n. 

And 

Ina  =  Inr  -f-  Ic  (vectorial  addition) 
in  which  Ina  is  the  actual  current  flowing  out  from  the 
sending  station  to  the  consumer  station,  Ic  the  consumer’s 
load  current  and  Inr  the  balance  flowing  from  the  con¬ 
sumer’s  station  to  the  receiving  station. 

If  the  introduction  of  the  looped  load  necessitates  an 
increase  in  circuit  length  of  the  line  n  the  constants  for 
the  increased  length  of  looped  line  must  be  used  in  mak¬ 
ing  the  calculations. 

Solution  of  Tapped  Load  Effect 

In  the  solution  of  tapped  lines,  the  method  is  the 
same,  the  values  of  Ro,  Xo,  Zo  being  computed  to  the 
tap  point.  There  is,  of  course,  additional  regulation  to 
the  consumer’s  load  over  the  tap  line  extension. 

To  illustrate,  assume  a  receiving  station  having  a  load 
of  600  amp.  per  phase  at  a  power  factor  of  71  per  cent 
to  be  fed  by  four  No.  4/0  12,000-volt  cables  having  im¬ 
pedances  as  follows:  Za  =  1.74,  Zb  =  1.91,  Zc  =  2.08, 
Zn  =  1.74,  Zm  =  0.464,  Under  these  conditions  the 
division  of  current  will  be :  la  =  160,  Ib  =  146,  Ic  = 
134,  In  =  160,  Ir  =  600. 
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Assuming  that  it  is  desired  to  loop  a  load  of  100  amp. 
per  phase  at  80  per  cent  power  factor  through  line  n  at 
such  a  point  that  Ro  =  0.55,  Xo  =  0.42,  Zo  =  0.70, 
the  regulation  due  to  this  load  to  the  consumer’s  premises 
is  88.5  volts.  Solving  for  the  fictitious  equivalent  cur¬ 
rent  If  =  48  amp. 

Then 

Ir  =  600  Ir  cos  0  =  426  Ir  sin  <p  =  426 

If  =  48  If  cos  c  =  38  If  sin  c  =  29 

If  —  650  464  455 

For  It  =  650  the  line  currents  are:  la  —  173.5,  Ib 
=  158,  Ic  =  145,  In  =  173.5,  It  —  650. 

Ir~Ia-Ib-Ic  =  I  nr  =  600  —  476.5  =  123.5 
Before  adding  the  looped  load  lines  a,  b  and  c  carried 
440  amp.  of  the  receiver  station  load.  After  adding  the 
looped  load  the  same  lines  carry  476.5  amp.  The  diflfer- 
ence  of  123.5  amp.  is  superimixjsed  at  the  sending  sta¬ 
tion  on  the  100  amp.  of  customer  load  and  the  current 
flowing  over  line  n  is,  therefore, 

Ic  =  100  Ic  cos  c  =  80  Ic  sin  c  =  60 

Inr  —  123.5  Inr  cos  0  =  88  Inr  sin  0  =  88 

Ina  =  230  176  148 

I'he  currents  after  adding  the  looped  load  then  are : 
la  =  173.5,  Ib  =  158,  Ic  =  145,  Ina  =  230. 

The  next  step  is  to  repeat  the  calculation  with  each  ot 
the  various  lines  down  to  see  whether  or  not  under  emer¬ 
gency  conditions  the  maximum  safe  current  loading  on 
any  cable  will  be  exceeded.  The  division  of  load  prior  to 
the  addition  of  the  loojied  load  need  not  be  computed, 
but  it  was  done  here  to  clarify  the  discussion. 


Size  Important  in  Brush  Replacements 

By  M.  E.  Reagan 
Szcitchhoard  Engineer 

IVestinghouse  Electric  S’  Manufacturing  Company 

The  operation  of  each  device  used  in  automatic 
switching  equipment  depends  on  the  proper  func¬ 
tioning  of  some  previously  actuated  relay.  Manufactur¬ 
ers  accordingly  give  careful  attention  to  the  design  details 
and  service  characteristics  of  these  relays,  realizing  that 
failure  of  any  one  means  a  “black  eye”  for  the  entire 
switching  equipment. 

Some  automatic  switching  schemes  use  a  small  polar¬ 
ized  motor-driven  relay  to  check  the  jxjlarity  of  a  syn¬ 
chronous  converter  l)efore  placing  the  unit  on  the  line. 
If  the  converter  {wlarity  is  right  the  small  two-brush 
motor  rotates  in  one  direction,  if  the  polarity  is  wrong 
the  motor  operates  in  the  op|)dsite  direction. 

In  time  the  brushes  wear  out  and  are  often  carelessly 
replaced  by  those  of  smaller  size.  Trouble  begins  here, 
although  the  motor  may  operate  successfully  for  several 
months.  If  there  is  a  small  amount  of  play  betw'een  the 
carbon  brush  and  the  brush-box  or  holder,  the  brush  will 
assume  a  leaning  position,  depending  upon  the  direction 
of  rotation.  Since  such  a  motor  oj^erates  for  approxi¬ 
mately  equal  jx^riods  in  each  direction,  the  brush  will 
wear  to  a  shallow  letter  “V”  on  the  commutator  end. 
This  means  that  the  brush  will  ride  momentarily  on  the 
middle  point  every  time  the  motor  is  called  upon  to 
reverse  its  direction  of  rotation.  As  the  point  wears 
to  a  distinct  ridge,  it  will  sooner  or  later  come  to  rest 
on  the  mica  insulation  l)etween  the  commutator  bars 
and  an  ojien  motor  circuit  will  result. 

To  prevent  such  failures  it  is  necessary,  first,  slightly 


to  undercut  the  mica  below  the  surface  of  the  commu¬ 
tator  bars,  and,  second,  to  use  a  brush  with  hut  a  .small 
clearance  in  the  brush-holder.  This  amount  of  clearance 
should  he  just  enough  to  allow  the  brush  to  move  axially 
w'ithin  the  holder  without  excess  friction. 


White  Strips  Make  Poles  Conspicuous 
to  Traffic 

By  R.  E.  Cunningham 
l  arnham  S  Cunningham,  Los  Angeles,  Cal. 

PAINTING  poles  white  for  about  6  ft.  above  the 
ground  so  that  they  will  be  conspicuous,  particularly 
at  night,  has  been  practiced  by  power  companies  for 
several  years  in  an  effort  to  aid  in  the  reduction  of  auto¬ 
mobile  accidents. 
As  it  is  impracti¬ 
cable  to  attenijn 
to  use  white  paint 
on  full-length  cre- 
o  s  o  t  e  pressure- 
treated  wood  poles 
it  has  been  neces¬ 
sary  to  devise  an¬ 
other  method  to 
accomplish  the  de¬ 
sired  results.  It 
has  become  quite 
common  practice 
on  railroad  cross¬ 
ing  gates,  boule¬ 
vard  stop  signs, 
etc.,  to  use  alter¬ 
nate  black  and 
white  stripings  to 
attract  attention. 
This  same  barlier 
pole  effect  has 


White  wood  strips  on  creosoted  poles  offer  inc.vpcnsive 
and  simple  means  of  learning  autoists  of  danger 


been  fibtained  on  black  creosoted  jxdes  by  nailing  white 
battens  around  them,  as  shown  in  the  accompanying  illus¬ 
tration.  This  method  has  been  approved  by  the  California 
State  Highway  Commission  for  use  on  poles  located  on 
highways.  The  size  of  the  battens  is  ^  in.  x  2^  in.  x  5  ft- 
They  need  be  placed  around  only  half  the  circutnfereiice 
of  the  i)ole.  facing  the  direction  of  traffic. 
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Puncture  Tests  Affected  by 
Strength  of  Oil 

By  J,  T.  Littleton,  Jr.,  and  W.  W.  Shaver 
Coming  Glass  Works 

HE  A.I.E.E.  specifications  for  testing  insulators^  call 
for  a  puncture  test  while  the  latter  are  immersed  in 
insulating  oil.  Practically  all  tests  on  the  dielectric 
strength  of  insulating  materials  in  general  are  made 
under  such  conditions.  The  only  reason  for  immersion 
is  to  prevent  a  flashover  before  the  voltage  is  high 
enough  to  produce  a  puncture.  The  oil,  of  course,  has  a 
dielectric  constant  different  from  air  and  the  electro¬ 
static  field  of  force  surrounding  the  insulator  is  accord¬ 
ingly  changed  by  immersion  in  the  oil.  In  the  case  where 
insulation  is  to  be  used  in  air  a  test  under  oil  therefore 
introduces  an  artificial  condition  which  should  not  be 
accepted  if  it  can  be  shown  that  results  under  oil  are 
not  equivalent  to  those  in  air. 

Experiments  recently  described  by  the  authors^  show 
that  the  puncture  of  an  insulator  in  regular  insulating 
oil  is  preceded  by  a  breakdown  of  the  oil,  which  is  in¬ 
strumental  in  causing  the  puncture.  The  question  of 
the  extent  of  the  effect  due  to  such  oil  failure  is  of  prime 
importance.  If  dielectric  failure  under  oil  takes  place 
at  a  much  lower  voltage  than  in  air,  then  the  conditions 
of  the  oil  puncture  test  should  be  modified  so  as  to  ap¬ 
proximate  air  conditions. 

The  experiments  described  below  were  made  to  furnish 
information  on  this  subject ;  that  is  to  say,  to  determine 
the  effect  of  the  dielectric  strength  of  the  oil  on  the  punc¬ 
ture  voltage  of  an  insulator  under  oil.  In  these  experi¬ 
ments  a  given  lot  of  insulators  were  subjected  to  three 
high  potential  tests  in  the  following  order :  ( 1 )  In  air  at 
a  pressure  of  about  60  lb.  per  square  inch;  (2)  in  special 
steam-treated  oil  up  to  the  potential  used  in  ( 1 ),  and  (3) 
in  regular  insulating  oil.  After  each  of  the  first  two 
tests  the  insulators  were  all  subjected  to  an  over-potential 
flashover  test  at  112  kv.  for  five  minutes  with  no  result¬ 
ing  failures,  showing  that  they  had  not  been  damaged  by 
partial  punctures  in  either  of  the  high  potential  tests. 
In  the  third  test  in  the  regular  insulating  oil  the  insu¬ 
lators  were  all  punctured. 

Fourteen  Pyrex  insulators  with  a  rated  dry  flashover 
of  82  kv.  (25-deg.  C.,  760-mm.  pressure,  60  per  cent  rela- 

' A.I.E.E.  Standards,  Insulator  Test  Specifications,  Jidy,  1925. 

'  "Electrical  World,”  Sept.  10,  1927,  page  502. 


table  I — COMPARATIVE  FL.VSHOVER  POTENTI.\L,S 
IN  THREE  MEDIUMS 


Ins. 

No, 

Maximum 
Potential 
in  Air 
Chamber, 
Kv. 

Remarks 

Maximum 
Potential 
in  Steam- 
Treated 
Oil,  Kv. 

Remarks 

Maximum 

Potential 

in 

Regular 
Oil,  Kv. 

Remarks 

1 

140.5 

(o) 

150 

No  puncture 

108 

Punctured 

2 

144.5 

(o) 

150 

No  puncture 

106 

Punctured 

3 

146 

(a) 

150 

No  puncture 

100.5 

Punctured 

4 

143 

(a) 

150 

No  puncture 

102 

Punctured 

5 

136.5 

(6) 

150 

No  puncture 

108 

Punctured 

6 

7 

141.3 

(a) 

150 

No  puncture 

108 

Punctured 

142 

(o) 

150 

No  puncture 

1 1 1 

Punctured 

8 

142 

(a) 

150 

No  puncture 

108 

Punctured 

9 

156 

(o) 

150 

No  puncture 

109.5 

Punctured 

10 

160 

(6) 

150 

No  puncture 

118 

Punctured 

i  1 

12 

147 

(b) 

150 

No  puncture 

107 

Punctured 

148 

(a) 

150 

No  puncture 

107 

Punctured 

13 

150 

(a) 

150 

No  puncture 

104 

Punctured 

14 

142 

(a) 

150 

No  puncture 

108 

Punctured 

Average 

146 

150 

107.5 

— ^'’^ashover  occurred  between  leads  outside  the  chamber, 
(b) — Flashover  occurred  inside  chamber  over  the  insulator. 


TABLE  II— PUNCTURE  TESTS  IN  OIL  OP  TWO 
DIELECTRIC  STRENGTHS 


Maximum 

Potential 

Maximum 

in  Steam- 

Potential 

Ins. 

Treated 

in  Regular 

No. 

Oil,  Kv. 

Remarks 

Oil,  Kv. 

Remarks 

1 

193 

No  puncture 

105 

Punctured 

2 

184.5 

Punctured  through  lower  skirt 

132 

Punctured 

3 

179 

No  puncture 

117 

Punctured 

4 

205.5 

No  puncture 

106.5 

Punctured 

5 

202 

No  puncture 

104 

I*unctured 

6 

200 

No  puncture 

109.5 

Punctured 

7 

200 

No  puncture 

103 

Punctured 

8 

200 

No  puncture 

105 

Punctured 

9 

200 

No  puncture 

109.5 

Punctured 

Average 

196 

no 

tive  humidity)  were  selected  for  these  tests  from  re¬ 
jections  on  account  of  having  less  than  the  standard  head 
thickness  so  as  to  have  low  puncture  values.  These  in¬ 
sulators  were  subjected,  one  after  another,  to  the  three 
high  potential  tests  as  stated  above  and  all  fourteen  were 
tested  simultaneously  in  the  two  table  flashover  tests  at 
112  kv.  for  five  minutes  with  no  resulting  failures.  All 
the  tests  were  made  with  a  150-kva.,  300-kv.  transformer, 
with  the  center  grounded  and  the  voltage  controlled  by 
an  induction  regulator. 

The  steam-treated  oil  was  regular  insulating  oil  with 
water  suspended  in  it,  introduced  by  bubbling  steam 
through  the  oil  for  a  few  seconds,  until  the  dielectric 
strength  of  the  oil  was  reduced  to  about  17  kv.  for  a 
0.2-in.  gap  between  ^-in.  electrodes.  For  the  com¬ 
pressed  air  tests  the  electrode  leading  into  the  pinhole 
was  insulated  by  a  Pyrex  heavy-walled  tube  so  that  the 
flashover  took  place  from  the  bottom  of  the  pinhole 
around  the  insulator  to  the  wire  in  the  tie  wire  groove. 
The  insulator  was  mounted  in  a  pressure  chamber  con¬ 
sisting  of  two  Pyrex  deck  insulators  clamped  together 
w  ith  the  two  high-tension  leads  entering  at  the  ends.  The 
tests  with  respect  to  the  initial  applied  voltage  and  rate 
of  increase  of  voltage  were  made  according  to  the 
A.I.E.E,  specifications  for  a  puncture  test  under  oil.  The 
air  pressure  in  the  chamber  was  about  60  lb.  per  square 
inch  and  the  voltage  was  noted  when  flashover  occurred 
either  over  the  insulator  or  between  the  leads  outside. 

The  five-minute  table  flashover  tests  were  made  with 
the  electrodes  in  the  pinhole,  again  insulated  by  Pyrex 
heavy-walled  tubes,  and  the  insulators  mounted  on  small 
metal  cans  about  4  in.  high,  in  order  to  raise  the  flash- 
over  potential  to  the  maximum  possible.  For  the  oil  tests 
the  insulator  was  screwed  on  a  pin,  with  a  small  amount 
of  mercury  in  the  pinhole  to  insure  good  contact  between 
the  pin  and  the  insulator,  and  a  short  length  of  ^-in.  brass 
rod  was  tied  in  the  line  groove  with  No.  8  A.W.G.  cop¬ 
per  wire.  These  tests  were  made  according  to  the 
A.I.E.E.  specifications  with  the  exception  that  in  the 
steam-treated  oil  the  insulators  were  tested  only  to  150 
kv.  and  not  until  puncture  occurred. 

Measurements  on  the  dielectric  strengths  of  the  two 
oils  used  in  the  above  tests  made  according  to  the 
specifications  given  by  the  A.S.T.M.*  using  ^-in.  brass 
disk  electrodes  separated  by  0.2  in.  indicated  a  strength 
of  17  and  47  kv.  for  steam-treated  and  regular  oil, 
respectively. 

Inasmuch  as  these  experiments  did  not  show  at  what 
voltage  the  insulators  would  have  punctured  in  air  or 
under  the  steam-treated  oil  nine  other  insulators  were 
selected  for  additional  tests  in  the  two  oils.  These  insu- 

*.1.S.T.M.  Standards,  1924,  page  1070. 
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lators  were  first  subjected  to  a  high-voltage  test  in  the  The  plane  is  not  used  for  routine  line  inspection  patrol, 
oil  of  low  dielectric  strength  and  then  they  were  punc-  This  is  done  on  foot,  as  is  the  usual  practice.  But  when 
tured  in  the  regular  insulating  oil  of  high  dielectric  a  line  goes  out  and  it  is  necessary  to  find  the  trouble  in 
strength.  the  shortest  possible  time  the  plane  is  sent  out.  Since  the 

The  results  in  Table  I  show  an  average  puncture  volt-  flood  emergency  the  airplane  has  located  four  line  breaks, 
age  for  the  tests  in  the  high-strength  oil  about  73  per  doing  the  job  in  each  case  in  only  a  small  fraction  of  the 
cent  of  the  average  voltage  that  the  insulators  had  previ-  time  that  would  have  been  necessary  if  the  trouble  had 
ously  withstood  without  damage  in  high-pressure  air  and  been  hunted  on  foot  or  by  automobile.  It  is  the  practice 
in  the  low-strength  oil.  The  results  in  Table  II  show  an  on  this  work  for  an  observer  to  go  along.  In  addition  to 
average  puncture  voltage  in  high-strength  oil  of  56  per  line  work  the  plane  has  been  very  useful  in  making  enier- 
cent  of  the  voltage  that  the  insulators  had  previously  with-  gency  deliveries  of  small  parts  and  equipments.  General 
stood  in  the  low-strength  oil.  No  corona  was  in  evidence  system  dispatching  is  done  by  carrier  telephone.  One 
in  the  low  dielectric  strength  oil  tests,  but  it  appeared  carrier  installation  in  Mississippi  got  into  trouble.  Spare 
when  the  voltage  reached  80  kv.  in  the  regular  oil.  parts  were  available  at  a  station  in  Arkansas.  The  plane 

made  the  delivery  in  a  couple  of  hours  and  the  communi¬ 
cation  system  was  immediately  restored  to  normal  opera¬ 
tion  upon  the  replacement  of  the  defective  parts. 

In  the  period  from  May  4,  1927,  to  March  2,  1928, 
the  plane  traveled  about  26,000  miles  and  was  in  the  air 
about  300  hours.  The  motor  was  taken  out  and  a  new 
one  installed  after  225  hours.  The  first  motor  has  been 
reconditioned  and  is  now  ready  to  replace  the  second 
when  necessary.  This  work  of  reconditioning  and  chang¬ 
ing  motors  is  done  by  the  pilot,  who  also  added  the  cabin. 


Airplane  Line  Patrol 

The  interconnected  system  comprising  the  properties 
of  the  Arkansas  Power  &  Light  Company,  the 
Louisiana  Power  &  Light  Company  and  the  Mississippi 
Power  &  Light  Company  contains  about  1,000  miles  of 
110-kv.  transmission,  not  to  speak  of  66-kv.  and  33-kv. 
lines.  The  system  covers  large  areas  in  the  three  states, 
and  on  this  account  the  problem  of  transmission  line 
inspection  and  maintenance  is  much  more  difficult  than 
on  a  more  compact  system  in  a  smaller  area.  Therefore 
a  means  for  locating  trouble  faster  than  patrolling  a  line 
on  foot — ^the  lines  do  not  follow  the  highways  and  there- 


Performance  with  Pulverized  Coal 

Reporting  an  experience  with  pulverized  coal  fir- 
.ing  at  the  Big  Sioux  station  of  the  Sioux  City  Gas  & 
Electric  Company  to  the  second  Iowa  Power  Conference, 
J.  E.  Enerson,  chief  engineer  of  that  company,  presented 
the  data  shown  in  the  accompanying  table. 

The  installation  is  of  the  storage  type  firing  Stirling 
boilers  with  economizers  and  bottom  water  screens. 
Steam  pressure  is  350  lb.  with  240  deg.  of  superheat. 
Since  starting  operations  in  1925,  coal  from  ten  states, 
Iowa,  Kentucky,  Illinois,  Indiana,  Arkansas,  Oklahoma, 
Colorado,  Missouri,  Wyoming  and  Kansas,  has  been 
used.  The  variation  was  made  more  complete  by  the  use 
of  coal  from  several  fields  in  each  state.  The  Colorado 
coal  was  not  lignite,  but  of  the  semi-bituminous  variety; 
coal  from  the  northern,  central  and  southern  districts  of 
Illinois  has  been  used ;  all  Kentucky  coal  came  from  the 
western  fields.  These  coals  varied  in  moisture  content 

fore  automobile  patrolling  is  not  wholly  practicable-is  ^  to  20  per  cent,  in  ash  from  9  to  24  per  cent  and 

much  to  be  desired.  An  airplane  seemed  to  be  a  reason¬ 
able  solution. 

During  the  Mississippi  flood  last  year  H.  C.  Couch, 
president  of  the  three  companies,  was  most  active  in  relief 
and  levee  protection  work.  Early  in  May  of  1927  he 
secured  the  services  of  Allen  Scott,  a  young  pilot  of  Pine 
Bluff,  Ark.,  who  had  his  own  airplane,  to  deliver  sacks  to 
locations  where  levees  were  threatened.  Many  of  the 
transmission  lines  were  in  water  up  to  10  or  15  ft.  deep, 
and  after  the  flood  had  passed  the  crest  and  the  danger 
to  levees  was  past  Scott  made  more  or  less  systematic 
patrols  of  the  lines  to  spot  weakened  construction  and 
places  where  driftwood  had  accumulated  against  poles 
or  towers.  The  line  crews  would  then  go  out  in  rowboats 
or  motorboats  to  make  repairs  or  clean  away  the  drift. 

After  li  weeks  of  work  in  his  own  plane  Scott  was 
instructed  to  go  to  the  factory  of  the  Advance  Aircraft 
Company  at  Troy,  Ohio,  and  accept  delivery  of  a  Waco 
two-seater  that  Mr.  Couch  had  ordered.  This  ship  was 
used  during  the  remainder  of  the  flood  period,  and  fol¬ 
lowing  that  it  became  an  integral  part  of  the  organization 
of  the  three  companies. 


Plane  owned  and  used  by  Arkansas  Power  Company. 
Observer  accompanies  pilot 


OPERATING  EXPERIENCE  WITH  PULVERIZED  FUELS 


Coal 

Heating  value  . 

Moisture  in  coal,  per  cent  . 

Ash  in  coal,  per  cent . 

Ash-fusing  temperature  ...  . 

Boiler 

Average  rating,  per  cent . 

Boiler  and  economizer  efficiency . 

Coal  Preparation 

Tons  of  coal  pulverized  per  mill  hour . 

Energy,  kilowatt-hours  per  ton . 

Steam  for  heating  coal  house  per  ton,  lb . 

Total  operating  cost  (labor,  energy,  material 

and  heating  steam),  cents  pei  ton . 

Total  maintenance  (labor,  material),  cents 
per  ton  . 


in  B.t.u.’s  per  pound  from  8,700  to  13,800.  To  make  the 
range  greater  petroleum  coke  breeze  having  a  B.t.u.  value 
of  more  than  15,000  per  pound  and  cinders  with  a  B.t.u. 
value  of  from  2,600  to  3,000  per  pound  have  been  suc¬ 
cessfully  burned.  As  a  matter  of  fact,  serious  considera¬ 
tion  is  being  given  to  the  use  of  cinders  in  connection 
with  a  certain  coal  of  fragile  structure,  the  purpose  of  the 
cinders  being  to  act  as  a  cushion  in  the  milling  of  this  coal. 
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Breakdown  of  Spark  Gaps 

Electrical  characteristics  at  atmospheric  pressure.  Town¬ 
send  theory  contradicted.  Temperature  rise  of  4,000 
deg.  C.  produces  great  conductivity  by  thermal  ionization 


By  Dr.  J.  Slepian 

W estinghotise  Electric  (Sr  Manufacturing  Company 


IN  A  very  interesting  and  important  paper  W. 
Rogowski^  has  pointed  out  the  inadequacy  of  the 
Townsend  theory  of  electrical  breakdown  of  gases 
for  explaining  the  extreme  shortness  of  the  time  in 
which  breakdown  of  spark  gaps  in  air  at  atmospheric 
pressures  occurs.  Whereas  at  voltages  little  greater  than 
the  static  sparkover  many  experimenters^  agree  that  the 
spark  lag  is  of  the  order  of 
10“’  seconds,  application 
of  Townsend’s  theory 
leads  to  times  of  the  order 
of  10“®  seconds.  The 
basis  of  Townsend’s  the¬ 
ory,  namely,  the  phenome¬ 
non  of  ionization  by  col¬ 
lision,  is  so  well  established 
in  so  many  ways  and 
Townsend’s  theory  of 
breakdown  itself  is  in  such 
good  agreement  with  ex¬ 
periments  at  lower  pres¬ 
sures*  that  it  seems  neces¬ 
sary  to  continue  to  hold 
to  it  in  accounting  for  the 
beginning  of  sparkover  at 
atmospheric  pressures,  but 
to  look  for  some  new 
effect  which  short  circuits 
the  relatively  slow  Town¬ 
send  process  for  explaining  the  extremely  short  time  lag 
at  atmospheric  pressures. 

According  to  Townsend,  the  mechanism  of  breakdown 
is  as  follows :  Electrons  move  toward  the  anode,  pro¬ 
ducing  many  ions  by  collisions  on  the  way.  The  positive 
ions  so  generated  move  toward  the  cathode  and  also 
ionize  by  collision,  although  the  capacity  of  the  positive 
ion  for  ionizing  by  collision  is  much  less  than  that  of 
the  electron.  If,  in  moving  toward  the  cathode,  the  posi¬ 
tive  ions  are  able  to  generate  by  collision  electrons  in 
number  greater  than  those  to  which  they  owe  their  birth 
the  discharge  will  be  unstable,  the  current  continually 
increasing  so  long  as  the  impressed  electric  field  remains 
the  same.  If  a  is  the  average  number  of  ions  generated 
by  the  collisions  of  an  electron  during  its  advance 
through  one  centimeter  toward  the  anode,  and  if  P  is  the 
corresiK)nding  quantity  for  a  positive  ion,  Townsend^ 

^Rogowski,  Archiv.  fiir  Elektrotechnik,  XVI,  1926,  page  496. 
'For  resume  of  experimental  work  see  article  of  Rogowski,  l.c. 
'Occasional  observations  of  the  time  lag  of  spark  gaps  at  re¬ 
duced  pressures  which  have  come  to  the  author’s  attention  indicate 
*f^ot  Townsend’s  theory  gives  correctly  the  order  of  magnitude  of 
Ilie  time  of  breakdown. 

'"Electricity  in  Gases/’  Oxford,  1915,  page  213. 


gives  for  the  steady  state  current  flowing  between  plane 
electrodes  in  a  uniform  electric  field  below  the  break¬ 
down  value  the  following  expression. 


.  .  (a 

t  =  to  - - 


P)E 


la—P)d 


The  great  speed  of  breakdown  of  spark  gaps  at 
atmospheric  pressures  observed  experimentally 
contradicts  sharply  the  classical  Townsend  theory 
of  sparkover.  To  solve  this  dilemma,  it  is  sug¬ 
gested  that  thermal  ionization  of  the  gas  takes 
place  in  the  single  passage  of  an  electron  from 
cathode  to  anode,  and  before  the  Townsend  process 
can  develop.  Calculation,  taking  space  change  into 
account,  confirms  this  view.  Sparkover  takes 
place  at  those  gradients  which  produce  thermal 
ionization,  and  good  agreement  is  obtained  between 
breakdown  gradients  calculated  on  this  basts  and 
those  observed  experimentally.  The  ’’suppressed 
discharges”  figures  of  T orok,  which  are  difficult  to 
explain  otherwise,  are  a  natural  consequence  of  the 
theory  developed  here.  The  time  for  breakdown 
with  moderate  overvoltages  comes  out  satisfactorily 
of  the  order  of  10~'^  seconds. 


Here  ig  is  the  current  which  would  flow  if  there  were 

no  ionization  by  collision 
and  d  is  the  distance 
between  the  electrodes  in 
centimeters,  a  and  P  are 
rapidly  increasing  func¬ 
tions  of  the  electric  field, 
,  and  as  the  electric  gradient 
is  increased  the  denomi¬ 
nator  in  equation  (1)  be¬ 
comes  smaller.  At  a  cer¬ 
tain  critical  gradient  the 
denominator  becomes  zero 
a_pe(a-fl)-  =  0  (2) 

and  the  current  by  equa¬ 
tion  (1)  becomes  infinite. 
According  to  Townsend, 
this  critical  gradient  is  the 
breakdown  gradient,  and 
for  it  and  larger  gradients 
there  is  no  steady  state 
current  as  in  equation  ( 1 ) , 
but  the  current  continues  to  increase  without  limit. 

Essential  to  this  briefly  sketched  theory  is  the  ionizing 
action  of  the  positive  ions  on  their  way  to  the  cathode. 
The  building  up  of  the  current  during  breakdown  may 
be  regarded  as  taking  place  in  stages.  First,  electrons 
move  toward  the  anode,  generating  many  ions  by  colli¬ 
sion.  Then  the  positive  ions  move  toward  the  cathode, 
generating  a  larger  number  of  electrons.  These  electrons 
moving  toward  the  anode  generate  a  larger  number  of 
positive  ions.  And  so  the  process  continues.  However, 
Rogowski  shows  that  at  atmospheric  pressure,  with  a 
spark  gap  of  one  centimeter  or  more  length,  under  break¬ 
down  conditions,  a  positive  ion  requires  for  moving 
from  the  anode  to  the  cathode  a  time  of  the  order  of 
10~®  seconds.*  Thus  the  theory  leads  to  a  very  sharp 
contradiction  with  experiment. 

The  time  required  for  an  electron  to  move  from 
cathode  to  anode  is,  according  to  Rogowski,  of  the  order 
of  10~’  seconds  and  is  more  nearly  in  accord  with  ex¬ 
periments  on  time  lag.  There  is  a  strong  suggestion, 
then,  that  at  atmospheric  pressures  the  return  of  the  posi¬ 
tive  ions  to  the  cathode  is  unnecessary,  breakdown  oc¬ 
curring  on  the  first  passage  of  electrons  to  the  anode. 
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Strengthening  this  suggestion,  there  are  the  very  in-  differ  very  much  from  that  determined  by  Compton, 
teresting  pictures  of  “suppressed  discharges”  obtained  We  may  conclude  that  a  temperature  rise  of  4,000  deg.  C. 

by  Torok,®  one  of  which  is  reproduced  on  page  764.  These  will  be  enough  to  produce  great  conductivity  by  thermal 
pictures  apparently  show  an  impulse  breakdown  in  the  ionization, 
course  of  formation.  We  find  here  a  number  of  lumi¬ 
nous  streamers  of  quite  small  section,  originating  in 
the  more  intense  parts  of  the  field  next  to  the  electrodes 
and  growing  out  into  the  spark  gap  space.  Presumably 
the  breakdown  occurs  when  a  streamer  bridges  across 
the  whole  gap.  The  Townsend  mechanism  described 
above  would  seem  to  be  inconsistent  with  such  growing 
streamers.  If  the  breakdown  depended  on  many  back 
and  forth  reactions  of  electrons  and  positive  ions  it  would 

seem  that  the  luminos- 

Ho — — I - 1 - - -j - -j  ity  should  develop 

!/  more  uniformly  over 

120-— - - —  '  —  whole  breakdown 

/  path,  being  faint  in  the 

'00 - - —  h - —  early  stages  and  then 

/  becoming  more  intense 

"  “  /  as  the  breakdown  pro- 

®  /  ceeded. 

fco - yt - 

f  Thermal  Ionization 

4g _ yl _ Theory 

/  In  t  h  i  s  p  a  p  e  r  is 


The  Ionizing  Constants  a  and  (5 

The  ionizing  constants  a  and  (3,  which  are  the  average 
number  of  ionizing  collisions  made  per  centimeter  travel 
in  the  direction  of  the  field  by  the  electrons  and  positive 
ions  respectively,  are  important  in  the  subsequent  calcula¬ 
tions.  From  kinetic  theory  considerations,  it  apj)ears 
that  the  following  functional  relations  hold.® 


V.  J.  Torok,  Transactions  A.I.E.E.,  1928. 

*Saha,  Phil.  Mag.  40,  page  472,  1920. 

'K.  T.  Compton,  Phys.  Rev.  21,  page  287,  1923. 

"K.  T.  Compton,  loc.  cit.,  page  286. 

‘Townsend,  “Electricity  in  Gases,”  Oxford,  1915,  pages 
and  291. 

'■7.  S'.  Townsend,  Phil.  Mag.  (6),  27, 1914. 

^HVheatley,  Phil.  Mag.  (6),  26,  1913,  page  1034. 
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As  to  the  coefficient  of  diffusion,  Townsend’s  “Elec¬ 
tricity  in  Gases,”  page  88,  gives  the  formula  D  =  ^  Ic 
where  /  is  the  mean  free  path  of  the  diffusing  particles 
and  f  is  their  effective  velocity  of  agitation.  Taking 
with  Rogowski  (l.c.  page  501)  /  =  5.70  X  10~®  and 
c  =:  1.09  X  10^  we  get  D  =  2,070. 


X 


The  time  /  in  (7)  is  given  by^  where  v  is  the  velocity 
of  the  electrons  in  the  direction  of  the  field.  Taking  for 

/  e  T~ 

this  velocity  U  =  \  2 - E  and  substituting  numerical 

values  and  changing  to  practical  units,  X  being  the  elec¬ 
tric  gradient  in  volts  per  centimeter, 

V  =  2.53. X  (8) 

8.18.10-''  X  (9) 

The  mean  density  of  electrons  over  the  path  section 
will  be  N/:iR^,  but  of  course  it  will  be  greater  at  the 
center  of  the  section.  There  it  is  readily  seen  it  will  be 
larger,  namely, 

3 

n  =  7^  N/R-  electrons  per  square  centimeter  (10) 

Z7I 


When  these  electrons  are  pulled  by  the  electric  field 
through  a  distance  of  1  cm.  they  will  produce  heat  in 
amount  neX,  where  c  is  the  electronic  charge.  To  cal¬ 
culate  the  temperature  rise,  we  must  know  the  heat 
capacity  of  a  cubic  centimeter  of  air  at  high  temperature, 
but  at  atmospheric  density.  Since  experimental  data  are 
lacking  for  high  temperatures  we  may  use  the  kinetic 
theory.  The  molecules  of  a  diatomic  gas  have  three 
degrees  of  freedom  in  translation  and  two  degrees  of 
freedom  in  rotation.  Also  at  high  temperatures  we  must 
probably  consider  the  oscillations  of  the  atoms  making 
up  a  molecule  toward  and  away  from  each  other,  in  which 
oscillations  there  will  be  kinetic  and  potential  energy. 
From  the  principle  of  equipartition  of  energy  it  follows 
that  the  total  energy  of  a  molecule  will  be  7/3  times  its 
kinetic  energy.  Taking  for  the  translational  energy  per 
molecule,  2.058. joules  and  for  the  number  of 
molecules  per  centimeter®  2.52.10^®,  the  heat  content 
of  a  centimeter®  of  air  at  T°  K  will  be  1.20.10~®7' 
joules.  Hence, 

nrX  =  1.20.10-®7  (11) 

T  being  now  the  temperature  rise. 

Taking  c  =■  1.59. 10~^®  coulombs  and  substituting 
(10),  (9)  and  (5),  in  (11)  we  get  _i  ax 

T  =  7.82.10-1®  ^  3/2  X  e  (12) 

This  gives  the  temperature  rise  along  the  path  of  the 
ionizing  electron.  When  T  equals  4,000  deg.  the  path 
becomes  highly  conducting  because  of  thermal  ionization. 
Equation  (12)  shows  that  for  a  given  gradient  the  tem¬ 
perature  rise  increases  very  rapidly  with  x,  and  because 
of  the  dependence  of  a  upon  X  it  increases  very  rapidly 
with  X.  In  Fig.  2  are  plotted  the  temperature  rises  for 
a  few  electric  gradients. 

If  we  assume  tentatively  that  the  critical  gradient  for 
breakdown  of  a  plane  electrode  spark  gap  is  that  at 
which  thermal  ionization  or  a  temperature  rise  of  4,000 


table  I 

Critical  Gradient 

Spark  Length 

Spark  Length 

Kv.  per  Cm. 

by  Fig.  2,  Cm. 

Schumann,  Cm. 

30 

2.02 

1.9 

35 

0.89 

0.47 

40 

0.48 

0. 19 

45 

0.39 

0.09 

deg.  is  reached,  we  get  from  Fig.  2  the  gap  lengths 
corresponding  to  various  gradients  shown  in  Table  I. 
These  may  be  compared  with  the  experimental  values 
considered  best  by  Schumann,  Elektrische  Durchbruch- 
feldstdrke  von  Gasen,  Berlin,  1923,  page  25.  Although 
the  proper  order  of  magnitude  is  obtained,  the  spark 
lengths  predicted  by  the  tentative  theory  come  out  too 
long.  It  seems  that  we  must  look  for  some  effect  which 
sets  in  earlier  than  the  thermal  ionization,  or  which 
makes  the  thermal  ionization  set  in  earlier.  This  effect 
may  be  found  in  the  influence  of  the  space  charges  pro¬ 
duced  in  the  path  of  ionization. 

The  Space  Charge  Effect 


As  the  initiating  electron  and  its  numerous  progeny 
move  along  the  path  of  ionization,  they  become  separated 
from  the  positive  ions  which  are  also  produced,  and  thus 
the  growing  sphere 
containing  the  elec¬ 
trons,  which  was  con¬ 
sidered  in  the  preced¬ 
ing  section,  will  not 
contain  enough  posi¬ 
tive  ions  to  neutralize 
the  electrons,  but 
there  will  be  an  ex¬ 
cess  of  negative 
charge  in  the  sphere. 

This  negative  charge 
and  the  positive 
charge  left  along  the 
path  will  produce  a 
field,  which  it  is  easy 
to  see  will  increase 
the  electric  gradient 
acting  on  the  more 
advanced  electrons,  and  decrease  the  gradient  on  the 
lagging  electrons.  This  space  charge  effect  is  readily 
calculable,  at  least  approximately. 

Because  of  the  low  mobility  of  the  positive  ions  rela^ 
tive  to  that  of  the  electrons,  we  may  neglect  the  motion 
of  the  former  and  assume  that  they  stand  still  in  space 
where  they  were  formed.  We  now  calculate  the  position 
of  the  center  of  gravity,  x,  of  these  positive  ions  at  the 
moment  the  center  of  the  sphere  of  electrons  has  reached 
the  point  x. 

The  number  of  positive  ions,  dA\  generated  when 
the  sphere  of  electrons  moves  a  distance  dx  is  given  by : 

dNx  =  Nadx  (13) 

The  mean  x  co-ordinate  of  the  positive  ions  will,  there¬ 
fore,  be: 

^  f  ^dN+  =  jjr  CaxNdx  (14) 

Jo  Jo 

Substituting  N  =  e®'  from  (5)  and  carrying  out  the 
integration, 

A.r  =  .*•  —  X  =  —(1  —  E-*')  (15) 

a 


Eig.  2 — Temperature  rise  in  the 
path  of  ionising  electron  with 
space  charge  not  considered 


The  field  produced  by  the  electrons  at  the  point  x  -j-  R, 
Ne 

will  be  -^2"  that  produced  by  the  positive 

ions  will  be  .  ^^nce,  the  increase  in  gra- 

(R  -f  Axy 

dient  at  the  head  of  the  ionizing  column  due  to  space 
charge  will  be: 
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_  Ne  Ne  _ 

“  /?2  ^  —  (16) 

L  _  _J _ I 

(R  4-  Ar)2j 

/ii  being  given  by  equation  (9)  and  by  (15).  Fig.  3 
gives  the  gradient  at  the  head  of  the  ionizing  column 
for  a  number  of  initial  gradients. 

The  space  charge  effect  only  changes  by  a  small 
amount  the  average  gradient  acting  on  the  electrons.  It 
increases  the  force  on  some,  with  an  almost  correspond¬ 
ing  decrease  in  the  force  on  others.  But  because  the 
rate  of  increase  of  a  with  X  is  such  a  rapidly  increasing 

function  of  X  as 
shown  in  Fig.  1,  it 
follows  that  the  in¬ 
crease  in  a  for  those 
electrons  in  the 
stronger  field  far  ex¬ 
ceeds  the  decrease  in 
a  for  those  electrons 
in  the  weaker  field, 
so  that  the  effect  of 
the  space  charge  is  to 
cause  an  increase  in 
the  average  value  of 
a  for  the  electrons. 
Hence,  when  the 
space  charge  effect 
begins  to  appear,  the 
effective  value  of  a 
increases,  which 
causes  the  space 
charge  effect  to  in¬ 
crease  still  more  rap¬ 
idly,  so  that  taking 
this  into  account,  the  curves  giving  the  gradient  at  the 
head  of  the  ionizing  column  will  turn  up  even  more 
rapidly  than  do  those  shown  in  Fig.  3. 

The  rapid  increase  in  the  value  for  a  at  the  head  of 
the  ionizing  column  will  cause  thermal  ionization  to  set 
in  almost  at  once  at  the  point  where  the  gradient  due  to 
space  charge  turns  up  rapidly.  If  again  we  tentatively 
assume  that  breakdown  occurs  when  thermal  ionization 
begins,  and  locate  the  beginning  of  thermal  ionization  as 
the  points  where  the  curves  of  Fig.  3  turn  up  rapidly, 
we  get  the  data  of  Table  II.  The  agreement  with  the 
values  of  Schumann  is  now  much  better  than  in  Table  I. 

The  electric  field  due  to  the  space  charge  is  directed 
radially  outward  in  the  sphere  of  advancing  electrons. 
Hence,  it  will  act  like  the  diffusion  in  causing  the  sphere 
to  grow  in  size.  We  must  compare  this  effect  with  the 
normal  rate  of  growth  of  the  sphere  by  diffusion  to  see 
if  the  calculations  must  be  altered  on  this  account.  From 
equation  (7)  we  get  for  the  rate  of  increase  in  the  radius 
of  the  sphere  due  to  diffusion. 


% 


Suppressed  discharge  on  spheres 
as  observed  by  Torok 


dt  ~  R 


(17) 


On  the  other  hand,  we  may  use  equation  (8)  for  deter- 


TABLE  II 


Critioal  Gradient  Spark  Lencth  Spark  Leng^ 
Ky.  per  Cm.  by  Fig.  3,  Cm.  Schumann,  Cm 
30  1.1  1.9 

35  0.45  0.47 

40  0.20  0.19 

45  0.13  0.09 


TABLE 

III 

Critical 

Radius  of 

Radial  Velocity 

Radial  Field 

Gradient, 

Electron 

Due  to  DifiFu- 

Due  to  Space 

Kv./Cm. 

Sphere,  Cm. 

eion,  Cm./Seo. 

Charge,  Kv./Cm. 

Field,  Cm/Sec 

30 

7.2x10-? 

I.44xl0< 

4.0 

16  OtIO* 

35 

4.4x10-? 

2.35x10* 

2.2 

1 

40 

2.9x10-* 

3.56x10* 

0.45 

5 .  'ir  I  n« 

45 

2.2x10-* 

4.7x10* 

0.88 

7.5xl0« 

mining  the  rate  of  increase  of  the  radius  of  the  sphere 
due  to  the  radial  field  arising  from  space  charge.  At 
the  points  selected  in  Table  II  we  get  the  results  shown 
in  Table  III. 

We  see,  then,  that  at  the  points  selected  in  Table  II  the 
rate  of  increase  in  the  radius  of  the  sphere  of  electrons 
due  to  space  charge  field  is  greater  than  the  rate  of  in¬ 
crease  due  to  diffusion ;  for  the  30-kv./cm.  gradient  it  is 
more  than  eleven 
times  greater,  while 
for  the  45-kv./cm. 
gradient  it  is  only  1 .6 
times  greater.  It 
must  be  noted,  how¬ 
ever,  that  the  effect 
of  the  space  charge 
field  has  only  just 
come  into  being  at 
the  points  chosen, 
whereas  the  diffusion 
has  been  active  over 
the  whole  path. 

Hence,  the  space 
charge  effect  cannot 
have  caused  the  ra¬ 
dius  of  the  sphere  to 
have  increased  much  except  possibly  for  the  30-kv./cm. 
gradient.  This  calls  for  a  correction  which  would  im¬ 
prove  the  agreement  in  Table  II. 

The  Mechanism  of  Breakdown 

We  may  now  consider  in  more  detail  the  mechanism 
of  breakdown.  After  the  initiating  electron  has  traveled 
a  greater  or  lesser  distance,  depending  on  the  gradient  as 
in  Table  II,  the  breakdown  path  becomes  thermally  ion¬ 
ized.  From  this  point  on  the  initiating  electron  and  its 
accompanying  progeny  leave  behind  them  a  trail  not 
merely  of  comparatively  immovable  positive  ions  but  a 
trail  having  a  considerable  number  of  free  electrons  pro¬ 
duced  during  and  after  the  passage  of  the  initiating 
electron  as  a  consequence  of  the  high  temperature  of  the 
gas.  This  thermally  ionized  trail  may  be  regarded  as 
highly  conducting  and  its  influence  upon  the  electric  field 
may  be  determined  from  the  elementary  principle  of 
electrostatics. 

At  the  point  where  thermal  ionization  begins  we  may 
regard  the  thermally  ionized  region  as  a  conducting 
sphere,  and  hence  the  electric  gradient  at  its  front  and 
rear  will  be  three  times  the  mean  gradient. 

As  the  thermally  ionized  trail  lengthens  we  may  regard 
it  as  a  rod-shaped  conductor  in  the  electrostatic  field. 
The  gradient  at  its  ends  is  then  enormously  larger  than 
the  average  gradient;  the  rate  at  which  it  lengthens 
toward  the  anode  is  increased  enormously  also.  At  the 
cathode  end  of  the  thermally,  ionized  trail  the  positive 
ions  move  toward  the  cathode  in  an  intensified  field,  so 
that  their  velocity  is  much  greater  than  that  correspond¬ 
ing  to  the  uniform  field.  Because  of  their  large  number, 
they  also  thermally  ionize  the  region  they  pass  over,  so 


Fig.  3 — Voltage  gradient  at  the 
head  of  the  ionising  column 
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that  the  thermally  ionized  trail  is  extended  toward  the 
cathode.  The  charging  currents  flowing  to  the  sides  of 
the  ionized  trail  will  serve  to  keep  the  trail  thermally 
ionized  while  it  is  extending.  When  the  thermally  ion¬ 
ized  trail  reaches  from  cathode  to  anode  the  sparkover 
may  be  said  to  be  completed. 

Time  for  Breakdown 

The  theory  just  developed  gives  much  shorter  times 
for  the  breakdown  process  than  does  the  classical  Town¬ 
send  theory.  At'a  gradient  just  sufficient  for  breakdown 
an  electron  starting  at  the  cathode  will  cause  thermal 
ionization  to  appear  near  the  anode.  The  gradient  on 
the  cathode  side  of  the  thermally  ionized  region  will  be 
multiplied  by  three  or  more,  and  then  as  the  thermally 
ionized  path  extends  toward  the  cathode  the  gradient  will 
increase  to  a  much  greater  degree.  Positive  ions  need  to 
move  from  the  neighborhood  of  the  anode  clear  up  to 
the  cathode,  as  in  Rogowski’s  analysis  of  the  Townsend 
mechanism,  but  they  now  move  in  a  very  much  stronger 
field,  and  also  they  need  to  traverse  the  spark  gap  space 
only  once  for  the  breakdown  to  be  complete.  When 
gradients  larger  than  that  just  sufficient  to  cause  break¬ 
down  are  applied  the  thermal  ionization  sets  in  much 
closer  to  the  cathode,  the  positive  ions  at  the  cathode 
end  of  the  thermally  ionized  trail  need  to  move  a  shorter 
distance  to  reach  the  cathode  and  are  driven  by  a  stronger 
field,  so  that  the  time  is  greatly  reduced  by  a  slight 
overvoltage. 

In  order  to  calculate  the  time  of  breakdown  it  is 
necessary  to  know  the  radius  of  curvature  of  the  ends 
of  the  rod-shaped  thermally  ionized  trail,  so  that  the 
electric  gradient  there  may  be  determined.  When  ther¬ 
mal  ionization  first  sets  in  the  circular  section  of  the 
trail  by  Table  III  has  a  diameter  of  the  order  of  0.001 
to  0.01  cm.  After  thermal  ionization,  however,  it  seems 
a  hopeless  task  to  predetermine  the  trail  section.  The 
pictures  of  Torok  indicate,  however,  that  the  trail  re¬ 
mains  fine,  with  section  probably  less  than  1  mm. 
diameter. 

If  we  assume,  then,  that  the  radius  of  curvature  of 
the  trail  ends  is  constant  and  equal  to  0.05  cm.  we  may 
hope  to  get  results  which  are  correct  as  to  order  of 
magnitude.  The  calculations  for  a  few  cases  follow: 
Consider  a  2-cm.  gap,  for  which,  according  to  Schumann, 
30  kv./cm.  is  only  a  little  greater  than  the  breakdown 
gradient.  By  equation  (8)  an  electron  will  move  in  this 
field  with  a  velocity  of  4.37  X  10^  cm./seconds  and  will 
require  4.56  X  10~*  seconds  to  go  from  cathode  to  anode. 
There  it  produces  thermal  ionization,  and  the  gradient 
for  the  positive  ions  moving  toward  the  cathode  from 
this  region  will  be  3  X  30  or  90  kv./cm.  Using  the 
same  formula  as  was  used  in  obtaining  equation  (8)  we 
find  for  the  velocity  of  the  positive  ion,  molecular 
weight  28. 

U*  =  5.6  X  (18) 

The  initial  velocity  of  the  positive  ions  will,  therefore,  be 
3.36  X  10®  cm./seconds. 

To  calculate  further,  we  need  to  know  the  radius  of 
curvature  of  the  cathode  end  of  the  thermally  ionized 
trail,  and  we  assume  it  to  be  0.05  cm.  Let  us  then  take 
as  an  approximation  to  the  field  intensity  at  the  end  of 
the  trail  that  intensity  which  would  exist  at  the  surface 
of  a  1-mm.  diameter  conducting  sphere,  placed  at  the 
end  of  the  trail,  and  joined  by  a  wire  to  the  anode.  We 
then  get,  letting  y  be  the  distance  to  the  anode,  X,  the 
mean  gradient,  and  X  the  gradient  at  the  sphere  surface. 


Hence  X  =  (20y  -|-  1)-X'  (19) 

v^  =  ^  =  5.6  X  KPXi  = 

5.6  X  102(20y  -f  1)»X»  (20) 
Using  this  equation,  the  time  to  reach  the  cathode  is 
approximately : 

_  4.46  X  lO-'^  2  dy  _ 

4.46  10-«  j^o.64  —  0.1(20yo+  1)*]  (21) 

Taking  X  =  30,000,  and  yo  =  0.1 ;  i.e.,  the  value  for 
which  X  =.  3X  by  (19)  we  get 

t  =  4.2  X  10~®  seconds 

The  total  time  of  breakdown  is,  therefore,  4.2  X  10~®  -|- 
4.56  X  10~®  =  4^-2  X  10“®  seconds. 

Let  us  now  consider  the  2-cm.  gap  with  a  gradient  of 
35  kv./cm.  By  Table  II,  thermal  ionization  begins  at 
0.45  cm.  from  the  cathode,  or  1.55  cm.  from  the  anode. 
Hence  setting  yo  =  1-55  and  X  =  35,000  in  (21)'  we  get 
/  =  7.4  X  10“^  seconds. 

For  a  40-kv./cm.  gradient  we  have  by  Table  H  yo  = 
1.8,  and  by  (21)  we  get 

t  z=2.6  X  10~’  seconds. 

For  a  45-kv./cm.  gradient  we  get  yo  =  1.87  and 
t  =  1.7  X  10“^  seconds. 

The  times  for  breakdown  thus  calculated  agree  well 
in  drder  of  magnitude  with  those  obtained  by  experiment, 
and  the  rapid  increase  in  breakdown  speed  with  moderate 
increase  in  overvoltage  also  comes  out  very  satisfactorily. 

Bundling  Cable  Reel  Lagging 

By  N.  E.  Buck 

Superintendent  of  Underground  Work 
Commonwealth  Edison  Company,  Chicago,  III. 

The  handling  of  lagging  removed  from  cable  reels 
is  always  a  problem.  If  the  pieces  are  piled  loosely 
around  the  reel  they  are  a  hazard  to  pedestrians  and 
workmen  and  are  easily  removed  for  bonfires  by  the 
omnipresent  small  boy.  The  Commonwealth  Edison 
Company  formerly  bundled  the  lagging  with  No.  8  iron 


Reel  lagging  readily  bundled  with  galvanized  strip 

pull  wire,  but  the  wire  could  not  be  pulled  up  tight 
enough  to  prevent  the  inner  pieces  from  sliding  out  when 
the  bundles  were  handled  and  a  loose  piece  of  wood  of 
this  size  involves  safety  hazards.  One  of  the  men  in  the 
underground  department  worked  out  a  scheme  for  using 
galvanized  steel  strip  which  was  pulled  tightly  around 
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the  bundle  by  means  of  a  special  tool  and  then  nailed 
down.  This  method  has  proved  to  be  far  superior  to 
any  heretofore  used.  It  is  safe  and  easy  and  it  greatly 
facilitates  piling  the  lagging  in  the  yard  during  storage 
and  prej)aratory  to  its  ultimate  disjx)sal. 


quenched.  In  traversing  the  chute  and  falling  through 
the  quenching  medium  the  individual  pieces  are  separated 
so  that  quenching  results  are  obtained  which  closely 
approximate  those  obtained  by  the  ideal  individual 
quenching. 

The  furnace  has  an  electrical  input  of  90  kw.  for  op- 
Rotary-Hearth  Furnace  for  Small  Pieces  f ration  on  230-yolt,  three-phase  power  supply.  This 

input  is  divided  into  two  zones,  each  occupying  one-half 
of  the  annular  chamber.  Each  zone  is  independentlv 
controlled  by  a  separate  pryometer  ahd  thermocouple 
actuating  suitable  contactor  panels.  This  two-zone  ar¬ 
rangement  of  input  permits  adjusting  the  temperature 
being  maintained  in  the  ingoing  and  outgoing  halves  of 
the  chamber  and  makes  it  possible  to  vary  the  rate  of 
heating  of  the  work. 

The  furnace,  when  operating  at  a  production  of  800  lb. 
of  work  per  hour  at  a  temperature  of  1,500  deg.  F..  suc¬ 
cessfully  treats  9  lb.  of  work  per  kilowatt-hour  of 
energy  consumed. 

“Activity”  of  Lamp  Sockets  in 
Residential  Field 

By  M.  Luckiesh 

Director  Lighting  Research  Laboratory,  National  Lamp  U’orks 
of  General  Electric  Company 

From  two  extensive  surveys  of  homes  in  all  parts  of 
this  country  and  from  other  observations  we  find  that 
the  average  home,  exclusive  of  halls,  closets,  basement 
and  exterior,  consists  of  6.5  rooms,  of  which  2.5  rooms 
are  bedrooms.  In  this  average  home  there  are  22  lamp 
sockets,  distributed  as  follows : 


By  W.  J.  Diederichs 

Industrial  Heating  Engineer 
Ji’estinghouse  Electric  cr  Manufacturing  Company 

An  automatic  discharging  device  incorporated  in 
.  an  electric  furnace  of  rotary-hearth  type  permits  the 
hardening  of  cap  screws  and  similar  parts  with  satis¬ 
factory  operating  economies.  None  of  the  parts  is  larger 
than  ^  in.  in  diameter  by  3^  in.  long.  They  are  treated  in 
quantities  of  800  lb.  per  hour.  The  material  is  heated  to 
1,500  deg.  F.,  properly  soaked  and  then  discharged  for 
quenching  purposes. 

The  furnace  provides  an  annular  heating  chamber  24 
in.  wide  by  23  in.  high,  the  floor  of  which  consists  of 
a  rotating  hearth  of  5  ft.  mean  diameter,  upon  which 
twelve  alloy  trays  are  mounted  on  trunnions,  about 
which  they  rotate  when  the  rear  end  is  lifted.  The  slope 
of  the  tray,  when  so  lifted,  is  sufficient  to  discharge  any 


Sockets 

. .  6.0  Bathroom 

. .  3.7  Basement 

.  1.4  Halls  . . . 


Sockets 
..  1.3 
. .  2.1 
. .  1.7 


Living  room  . . . 
Dining  room .  . . 

Kitchen  . 

Bedrooms  (2.5) 


For  purposes  of  computation  and  discussion  we  have 
coined  the  terms  “average  socket”  and  “active  socket.” 
The  average  operation  per  day  per  socket  for  lighting 
amounts  to  approximately  one  hour.  Therefore,  we  have 
defined  an  “average  socket”  as  one  which  operates  an 
average  of  one  hour  per  day,  or  1,000  hours  (one  lamp- 
life)  in  three  years.  However,  there  are  certain  sockets 
in  the  house,  such  as  that  in  the  modern  kitchen  unit, 
which  we  term  “active  sockets.”  An  “active  socket” 
is  defined  as  one  which  operates  1,000  hours  per  year, 
or  approximately  three  hours  per  day. 

One  “active  socket”  containing  a  50-watt  lamp  repre¬ 
sents  to  the  central  station  at  the  present  time  an  in¬ 
crease  of  16.5  per  cent  in  gross  lighting  revenue  per 
customer  and  an  increase  of  $3.82  in  annual  gross  rev¬ 
enue  per  customer.  According  to  some  figures  which 
we  have  this  represents  an  increase  of  150  per  cent  in 
annual  net  revenue. 

The  average  home  today  requires  about  seven  lamp 
renewals  per  year,  which  accounts  for  the  sale  of  123,- 
000,000  lamps  per  year.  For  each  million  new  homes 
added  to  central-station  service  each  year  at  least  22,000.- 
000  lamps  are  installed.  If  we  include  the  sockets  in 
halls,  closets,  basement  and  exterior  this  figure  becomes 
at  least  27,0(X),000.  Thus  we  may  account  for  150,000.- 
000  large  lamps  entering  the  homes  of  this  country 
each  vear. 


Small-parts  treating  furnace  employs  automatic 
discharging  device 


work.  The  hearth  is  motor  driven  and  is  normally  sta¬ 
tionary.  The  control  of  this  drive  is  such,  however,  that 
at  regular  intervals  the  hearth  is  advanced  one  tray  and 
again  stops.  When  in  any  of  its  stationary  positions  the 
hearth  sjxjts  one  tray  directly  in  front  of  the  charging 
door  and  another  tray  directly  over  a  discharge  chute. 
The  time  which  the  hearth  remains  stationary  is  ad¬ 
justable  and  by  this  means  the  time  the  work  remains 
in  the  furnace,  subjected  to  heat,  can  be  varied  through 
wide  limits.  This  permits  the  adjustment  of  the  heat¬ 
ing  cycle  to  the  size  of  work  to  be  treated. 

The  automatic  discharge  mechanism  is  mounted  on  top 
of  the  furnace.  It  is  motor  driven  and  electrically  inter¬ 
locked  with  the  hearth  drive.  Immediately  after  the 
hearth  has  stopjied  with  a  tray  over  the  discharge  chute 
the  discharge  motor  engages  with  a  hooked  arm  which 
extends  through  the  furnace  roof  and  connects  under  the 
tray.  The  hook,  on  being  lifted,  raises  the  tray  and  dis¬ 
charges  the  work  into  the  discharge  chute,  whereupon 
the  hook  and  tray  are  automatically  lowered  to  their 
original  stationary  positions. 

At  regular  intervals  a  tray  of  proi>erly  heated  work  is 
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Off-Peak  Rate  Desirable 

New  England  utility  attracts  valuable  ice-mak¬ 
ing  load  through  adjusted  rate  base.  Customers 
minimize  demand  during  restricted  periods 


By  J.  A.  Cook 

Superintendent  Electrical  Department, 
Lynn  (Mass.)  Gas  S'  Electric  Company 


ICh-MAKING  plants  have  requested  a  number  of  pub¬ 
lic  utility  companies  to  develop  suitable  power  rates 
for  this  kind  of  business.  In  some  cases  it  has  been 
difficult  to  convince  the  utilities  of  the  value  of  the  load 
and  the  importance  of  making  rates  competitive  with 
other  kinds  of  drives,  including  Diesel  engines.  Still, 
considerable  progress  is  being  made  with  purchased- 
power  installations  where  the  estimated  cost  of  electric 
power  is  close  to  that  of  mechanical  drive.  In  these 
instances  the  small  investment  required  for  the  electrical 
equipment  and  the  simplification  of  operating  problems 
and  maintenance  has  turned  the  scales  in  favor  of 
electricity. 

To  the  central  station  this  business  has  the  advantages 
of  being  off-peak  and  having  a  high  power  factor  and 
weekly  load  factor.  The  Lynn  company  recently  studied 
the  situation  and  has  developed  a  profitable  rate  based  on 
the  attractive  features  of  the  load. 

In  examining  others’  rates  it  was  found  that  the  New 
York  Edison,  United  Electric  Light  &  Power  and 
affiliated  companies  have  a  schedule  based  on  weekly  bills 
figured  from  the  weekly  maximum  kilowatt  demand, 
which  in  well-managed  ice  plants  is  nearly  the  same  as 
the  weekly  average  demand.  From  November  to  Febru¬ 
ary,  inclusive,  shutdown  of  major  apparatus  is  required 
between  4  and  8  p.m.  The  demand  charge  is  adjusted 
yearly  according  to  annual  revenue.  Using  this  rate  as  a 
base,  it  was  modified  for  Lynn  to  insure  that  all  load 
occurring  on  the  peak  is  paid  for  in  full,  including  energy 
and  investment  costs,  and  that  the  best  rate  is  earned  by 
large  consumption  at  high  weekly  load  factors.  Annual 


adjustments  involving  large  refunds  or  excess  payments 
which  might  disturb  the  customer’s  cash  position  are 
avoided  by  the  terms  adopted.  Energy  is  taken  at  unity 
power  factor  whenever  possible ;  normally  it  runs  be¬ 
tween  95  per  cent  lagging  and  95  per  cent  leading. 

Essentials  of  Lynn  Rate 

Available  to  customers  with  200-hp.  minimum  connected  load, 
ice  making  only,  with  synchronous  motor  drive,  capable  of  operat¬ 
ing  at  leading  power  factor  for  main  compressor  units  to  keep 
between  95  per  cent  leading  and  95  per  cent  lagging. 

Customer  supplies  and  maintains  transformers  and  supplies 
ventilated  transformer  vault  or  .approved  outdoor  platform  and 
also  space  for  metering  equipment  and  service  oil  circuit  breaker. 

Energy  may  be  used  for  lighting  ice  manufacture  not  exceeding 
5  per  cent  of  the  total  kilowatt-hour  consumption  of  the  ice  plant. 

Power  demand  restricted  4  to  8  p.m.,  November-February  in¬ 
clusive,  to  10  per  cent  of  highest  demand  during  preceding  twelve 
months. 

All  energy  used  off-peak  billed  w’eekly  at : 


Energy  Billed  per 

Bill  per 

Calendar  Year 

Week  per 

(Net)  Kw.-Hr. 

Kilowatt  Demand 

First  7,500  . 

.  $2.14 

Next  7,500  . 

.  1.99 

Next  7,500  . 

.  1.84 

Over  22,500  . 

.  1.70 

All  energy  used  during  the  restricted  period  is  billed  for  each 
of  ten  consecutive  weeks  beginning  with  the  time  of  use  at  $4.50 
per  kilowatt  per  week  of  such  demand.  The  total  charges  for 
energy  used  during  the  restricted  period  amount  to  $45  per  kilo¬ 
watt  of  maximum  demand  during  that  period. 

Kilowatts  of  demand  are  measured  over  fifteen-minute  time 


Computation  of  .Customer’s  Bills  for  a  Year’s  Period  Under  Assumed  One  Years  Operation 

of  140-Ton  Plant  in  Ne%v  England 


Natural  Ice  Used  to  Some  Extent  During  Winter  Months 


Total  Bill 


Wcek.s 

Kilo¬ 

watt 

De¬ 

mand 

- Off- 

Load 

Factor 

Peak  Period — 
Hours 

Per  Day 
Opera¬ 
tion 

Kilowatt- 

Hours 

Rate  Per 
Week  Per 
Kilowatt- 
Demand 

Weekly 

Bill 

Gross 

, - Restricted  Period 

Kilowatt- 

Hour 

Kilowatt  L.  F. 

Demand  0 . 60 

Weekly 

Bill 

Gross 

- We€ 

Gross 

>jet  (Less 

1 0  Per  Cent 
Cash  Five 
Days) 

4  .  .  .  . 

0 

0 

0 

0 

0 

0 

$90 

$90.00 

$81.00 

Feb. 

4 . 

..  too 

0.93 

20 

52,080 

$2.  14 

$856.00 

20 

336 

856.00 

770.40 

March 

5 . 

. .  150 

0.93 

24 

117,180 

2.  14 

1,605.00 

1,605.00 

1,444.  50 

-tpril 

4 . 

200 

0.93 

24 

124,992 

2.  14 

1,712.00 

1,712.00 

1,540. 80 

Mav 

4 . 

300 

0.93 

24 

187,488 

2.  14 

2,568.00 

2,568. 00 

2,31 1 . 20 

June 

2 . 

300 

0.93 

24 

93,744 

2.  r 

1,284.00 

1,284.00 

1, 155. 60 

June 

2 . 

300 

0.93 

24 

93,744 

1.99 

1,194.00 

1,194.  00 

1,074.60 

July 

5 . 

300 

0.93 

24 

234,360 

1.99 

2,985.00 

2,985.00 

2,696.  50 

Aug. 

4 . 

. .  300 

0.93 

24 

187,488 

1.99 

2,388.00 

2,388.00 

2,149.20 

Syjt 

3 . 

. .  300 

0.93 

24 

140,616 

1.99 

1,791.00 

1,791.00 

1,61 1.90 

^t. 

1 . 

300 

0.93 

24 

46,872 

1.84 

552.00 

552.00 

496.80 

Oct 

5 . 

200 

0.93 

24 

156,240 

1.84 

1,840.00 

360 

1,840.00 

1,656. 00 

Sov. 

4 . 

150 

0.93 

20 

78,120 

1.84 

1,104.00 

20 

1,344 

1,464.00 

1,317. 60 

Dee. 

5.^... 

100 

0.93 

20 

65,100 

1.84 

920.00 

20 

1,680 

450 

1,370.00 

1,233.00 

Totals  52 .  1,578.024  $20,799.00 

Ave.-age  rate  per  kilowatt-hour  over  year  =  $19,539.10  -7-  1,581,384  kilowatt-hour  $0 

01235  per 

3,360 

kilowatt-hour. 

$900 

$21,699  00 

$19,539  10 

Sum  of 
Weekly 
Bills  for 
Calendar 
Year 


$81.0® 

851.42 

2,295.92 

3.836.70 
6,147.90 
7,303.50 
8,378. 10 

11,074.60 

13,223.80 

14.835.70 

15.332.50 

16.988.50 

18.306. 10 

19.539. 10 


$19,539. 10 
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intervals.  The  maximum  demand  in  each  week  is  used  for  that 
week’s  billing. 

Discount  of  10  per  cent  of  total  bill  if  paid  within  five  days  of 
date  of  bill. 

Minimum  charge,  $7,500  per  year,  excluding  coal  clause  and 
charges  for  energy  used  in  restricted  period. 

Coal  Qause — For  each  25  cents  increase  or  decrease  in  the  price 
of  coal  per  gross  ton  at  company’s  bunkers  from  the  base  price 
of  $5.35  per  gross  ton,  the  net  price  of  energy  is  similarly  in¬ 
creased  or  decreased  0.02  cents  per  kilowatt-hour. 

Rate  Applied  to  140-Ton  Plant 

The  equipment  required  by  a  140-ton  plant  now  being 
installed  to  operate  under  the  above  rate  consists  of  the 
following  synchronous  motors:  One  175-hp.,  20  per 
cent  leading  power-factor  synchronous,  driving  No.  1 
main  compressor,  and  one  similar  100-hp.  motor  driving 
No.  2  main  compressor;  one  30-hp.  induction  motor  for 
air  compressor  (one  air  compressor  is  driven  by  a  gas¬ 
oline  engine),  and  the  following  other  induction  motors: 
Two  7.5-hp.  for  agitators,  three  4-hp.  for  bridge  type 
crane,  one  1-hp.  for  core  siphoning  unit,  two  7.5-hp. 
motors  for  water  pumps,  one  1-hp.  for  brine  pump,  one 
3-hp.  for  auxiliary  air  compressor,  one  2-hp.  for  ice 
tiering  machine,  two'lO-hp.  motors  for  motor-generator 
exciter  sets  and  one  2-hp.  motor  for  ice  conveyor.  This 
gives  a  total  of  275  hp.  in  leading  power-factor  synchro¬ 
nous  motors  and  101  hp.  in  inductions.  Although  the 
main  compressors  are  shut  down  during  the  restricted 
period,  certain  other  motors  have  to  run.  Thus,  the 
agitator  motors  must  operate  or  the  ice  in  the  tanks  will 
freeze  white.  The  brine  continues  to  circulate  and  some 
ice  is  made  while  the  main  compressors  are  shut  oflF. 
It  appears  that  for  the  above  plant  efficient  operation  can 
be  had  during  the  restricted  period  with  a  demand  of  15 
kw.  At  full  capacity  the  demand  may  reach  350  kw'. 
There  are  480  hours  in  the  period  of  restriction,  and 
each  kilowatt  of  the  maximum  demand  during  this  period 
is  billed  at  $40.50  net.  Thus  the  customer  pays  in  full 
for  all  use  of  capacity  during  the  restricted  period,  in¬ 
cluding  investment  charges  on  generating  station,  trans¬ 
mission  and  distribution  equipment,  as  well  as  for  energy 
used.  It  is  to  the  customer’s  advantage  to  keep  his 
maximum  demand  at  a  minimum  during  this  period. 

Ice  plants  can  readily  operate  for  a  week  at  load 
factors  between  90  and  95  per  cent  figured  on  the  un¬ 
restricted  period;  i.e.,  24  hours  per  day  during  eight 
months  and  twenty  hours  per  day  during  four  months. 
The  total  annual  unrestricted  period  is  8,280  hours. 
Each  week  the  ice  manufacturer  determines  the  running 
rate  for  the  entire  week  and  adjusts  his  operation  to 
that  rate.  He  is  free  to  adjust  to  a  new  rate  of  manu¬ 
facture  at  the  start  of  the  next  week.  During  the  winter 
months  in  New  England  some  use  will  be  made  of 
natural  ice,  and  the  total  volume  of  business  is  less  than 
in  summer.  The  ice  manufacturer  may  shut  down  his 
plant  for  several  weeks  during  the  winter  and  in  general 
will  have  a  smaller  power  demand  in  winter.  The 
accompanying  table  shows  how  the  rate  applies  during 
a  typical  year  for  a  typical  140-ton  plant  operating  under 
expected  schedule. 

This  table  and  the  rate  schedule  show  that  the  rate 
paid  per  kilowatt-hour  increases  as  the  load  factor  de¬ 
creases.  In  other  words,  the  ice  manufacturer  has  the 
opportunity  of  earning  a  lower  rate  by  operating  at 
higher  load  factor.  The  rate  “puts  it  up  to  him,”  as  he 
pays  according  to  his  demand,  but  is  free  to  use  his 
maximum  demand  during  the  entire  unrestricted  period. 

Synchronous  motors  with  20  per  cent  leading  power- 
factor  design  are  installed  on  the  main  compressors. 
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This  permits  maintaining  unity  power  factor  on  the  entire 
plant.  A  graphic  power-factor  meter  is  installed  to 
verify  customer’s  adherence  to  the  unity  power-factor 
requirement. 

The  accompanying  tabulation  shows  that  during  a 
calendar  year  the  customer  pays  his  weekly  bills  without 
heavy  adjustments.  This  is  accomplished  for  the  un¬ 
restricted  period  by  adopting  a  step  rate  for  kilowatt 
demand.  He  pays  the  highest  step  of  the  rate  com¬ 
mencing  with  Jan.  1  of  each  calendar  year  until  his 
weekly  payment  to  the  company  totals  $7,500,  when  he 
is  billed  on  the  next  lower  step  of  the  rate  until  his  pay¬ 
ments  have  totaled  $15,000.  The  next  lower  step  then 
becomes  effective.  The  tabulation  shows  the  figures 
for  a  140-ton  plant.  A  200-ton  plant  gets  the  benefit  of 
the  last  step  in  the  rate  and  accordingly  earns  an  appre¬ 
ciably  lower  rate  per  kilowatt-hour. 

Our  own  executives  regard  this  business  as  most  at¬ 
tractive  for  the  utility  company,  as  it  gives  a  steady 
load  during  all  hours  except  the  annual  peak  periods. 
The  high  load  factor  and  high  power  factor  are  particu¬ 
larly  helpful  in  reducing  switchboard  costs  during  the 
early  morning  hours  when  residence  load  and  factory 
load  have  dropped  to  a  small  fraction  of  their  maximum 
value.  The  ice  manufacturing  load  comes  on  the  valleys 
of  the  central  station  daily  load  curve  and  tends  to  lower 
the  unit  cost  of  all  energy  delivered  to  the  generating  sta¬ 
tion  busbars.  The  ice-making  load  is  a  maximum  during 
the  summer  when  the  central  station  output  is  relatively 
small. 

Refrigerators  Reduce  Fluctuations 
of  Domestic  Consumption 

By  E.  H.  Jenness 

Power  Sales  Engineer  Ohio  Public  Service  Company, 
Elyria,  Ohio 

An  ANALYSIS  by  the  Ohio  Public  Service  Company 
Lof  the  energy  consumption  of  eighteen  domestic 
consumers  in  Elyria,  Ohio,  indicates  the  value  of  electric 
refrigeration  as  an  equalizing  influence  upon  load  fluctua¬ 
tions  throughout  the  year.  The  survey  covers  approxi¬ 
mately  4  per  cent  of  the  total  domestic  refrigeration  list. 

These  users  of  electrical  service  were  somewhat  above 
the  general  average  of  residence  consumers  even  before 


Average  summer  energy  consumption  raised  by 
refrigerator  load 

Electric  refrigerators  were  installed  in  the  spring  of  1926  in  the 
homes  of  eighteen  utility  customers  whose  average  monthly  con¬ 
sumption  throughout  two  consecutive  years  is  Indicated. 
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they  installed  electric  refrigeration.  Furthermore,  the 
total  increase  shown  by  the  curves  cannot  be  attributed 
entirely  to  the  installation  of  refrigeration  units,  as  all 
of  the  domestic  customers  demonstrated  a  normal  in¬ 
crease  in  ener^  use  from  10  to  20  per  cent.  The  results 
do,  however,  indicate  clearly  the  possibility  of  summer 
load  factor  improvement  for  the  generating  station 
through  increased  use  of  refrigerators. 


the  number  of  lamps  and  to  continue  indefinitely  on  such  a  course. 
The  city  has  the  objectionable  right  to  nullify  the  contract  at  any 
time,  which  would  render  the  agreement  of  small  value  as  such 
from  the  company  standpoint.  Again,  the  city  has  the  power  to 
order  an  extension  of  the  hours  of  burning  without  statement  of 
the  company’s  right  to  make  an  additional  charge  for  such  service. 
The  terms  “extra  dark  mornings  and  evenings’’  are  too  elastic. 

Inspection  requirements  are  excessive  and  the  clause  requiring 
the  company  to  favor  residents  of  the  city  in  taking  on  employees 
discriminates  against  residents  of  suburban  towns  which  it  serves. 

Individuals  and  boards  not  conversant  with  or  trained  in  tech¬ 
nical  matters  are  given  undesirable  power  to  specify  the  kind  of 
equipment  which  shall  be  operated  by  the  company  in  street 
lighting. 


Analyzing  a  Street-Lighting  Contract 

Recently  an  Eastern  power  company  and  the  prin¬ 
cipal  city  it  serves  carried  on  negotiations  for  a  street¬ 
lighting  contract  over  a  period  of  many  months  without 
coming  to  an  agreement  until  an  arbitration  board  de¬ 
termined  the  terms.  In  the  course  of  the  proceedings  a 
consulting  engineer  for  the  city  presented  a  draft  of  a 
new  contract  which  contained  many  features  objection¬ 
able  to  the  company  in  comparison  with  the  terms  of  its 
own  proposal.  In  the  belief  that  some  of  the  principal 
features  of  the  city’s  proposal  which  were  found  to  be 
undesirable  by  the  company  should  be  known  to  other 
utilities  carrying  on  similar  negotiations,  an  outline  of 
typical  points  discussed  analytically  by  the  company  be¬ 
fore  the  arbitration  tribunal  follows : 


Modern  Electric  Deliveries 


A  FLEET  of  six  electric  vehicles  of  smart  appearance. 

rapid  speed  and  long-mileage  characteristics  has  re¬ 
cently  been  placed  in  service  by  Bon  wit.  Teller  &  Com¬ 
pany,  a  New  York  department  store.  The  appearance  is 
entirely  that  of  a  modern  gasoline  vehicle.  Speed,  18 
miles  an  hour.  Service,  70  miles  at  one  charge.  Body 
capacity,  100  cu.ft.  The  bodies  were  built  by  the  Elysee 
Corporation,  the  chassis  by  the  Walker  Vehicle  Company. 
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been  set  aside  which  it  is  expected  will  be  sufficient  to 
eliminate  practically  all  of  the  4,000  older  types  of  raujjes 
on  the  Edison  system.  During  the  first  month  of  the 
campaign  its  eflPectiveness  was  proved  by  the  fact  that 
139  exchange  sales  were  made. 

In  furthering  the  campaign  the  word-of-mouth  meth¬ 
od  is  used,  no  advertising  of  any  kind  being  brought  into 
play.  If  results  of  the  campaign  are  as  anticipated,  it 
is  exjjected  that  this  move  will  have  a  stimulating  effect 
upon  all  range  sales  activities  in  the  territory  served. 

Floodlighting  Establishes 
Theater  Location 

Floodlighting  as  a  means  of  advertising  is  not 
particularly  new,  but  the  floodlighting  of  an  uncom¬ 
pleted  building  possesses  some  novelty.  A  Seattle  build¬ 
ing  coriKjration  decided,  after  careful  study  of  the  city’s 
present  development,  that  a  location  that  is  now  outside 
the  “white-light”  district  and  eight  blocks  from  the  heart 
of  the  present  retail  shopping  district  would  in  ten  years 
be  in  the  center  of  a  n^'w  section.  It  was  confronted, 
however,  with  selling  the  location  to  Seattle  now  and 
determined  to  bring  the  “white-light”  district  to  a  theater 
and  apartment  building  by  the  use  of  floodlighting  dur¬ 
ing  construction. 

Ten  l,(XX)-watt  Pittsburgh  floodlights  w'ere  installed 


Organize  to  Build  Load  of 
Existing  Rural  Lines 

“  \  X  7  HENEVER  we  get  ready  to  handle  a 
VV  major  oi)eration  or  to  do  anything  new 
which  calls  for  expenditure  of  a  great  deal  of 
money  and  adds  materially  to  the  property  and 
income  of  a  company,  the  first  thing  we  do  is 
create  an  organization  to  handle  the  new  work. 
The  bigger  the  job  the  bigger  the  organization 
and  the  higher  grade  man  we  select  to  head 
it  up.  It  seems  to  me  that  inasmuch  as  the 
rural  development  is  a  new  development,  a 
big  development  and  an  important  development, 
we  must  certainly  be  willing  to  organize  fully 
and  carefully  to  bring  it  about  efficiently  and 
rapidly.  This  calls  for  the  proper  organization 
of  a  rural-service  department  in  any  utility 
company  operating  in  rural  territory. 

“Our  first  job  is  to  build  up  the  load  of 
the  farm  customers  we  now  have  and  to  secure 
as  customers  those  farmers  now  living  along  or 
near  existing  lines,  but  who  for  some  reason 
or  other  have  not  connected  to  them.” 

G.  C.  Neff, 

Vice-President  IVisconsii»  Potcvr  S’  Light  Company. 


baking  represent  only  about  1  per  cent  of  the  selling 
price  of  a  loaf  of  bread  and  that  even  a  reasonable  in¬ 
crease  in  a  1  jjer  cent  item  will  be  more  than  oflfset  by 
intangible  advantages.  Because  of  the  fact  that  these 
ovens  operate  at  unity  power  factor  the  system  power 
factor  is  improved  and  attractive  characteristics  are  of¬ 
fered  to  the  utility  company.  According  to  Mr.  Gantert, 
the  40  large  bakeries  in  the  territory  served  by  the  Phila¬ 
delphia  Electric  Company,  which  may  be  considered  to 
l)e  prospects  for  electric  heat  for  baking  purposes,  repre¬ 
sent  a  possible  load  of  about  20,000  kw.  with  an  assumed 
energy  consumption  of  85,000,000  kw.-hr.  a  year.  This 
is  estimated  to  represent  about  $1,000,000  a  year  possible 
business  from  an  entirely  new'  source. 


Elimination  of  Old  Ranges 
Purpose  of  Campaign 


Having  as  its  object  the  elimination  of  all  ranges 
built  prior  to  1921,  the  Southern  California  Edison 
Company  has  under  way  a  campaign  which  it  is  hoped 
wdll  displace  4,000  of  the  older  tyjxi  ranges  on  its  sys¬ 
tem  with  ranges  of  the  latest  type.  It  is  realized  that 
one  of  the  greatest  obstacles  to  the  sale  of  the  electric 
range  is  the  presence  throughout  the  country  of  six-  to 
eight-year-old  ranges,  with  their  relatively  slow  cooking 
speed  and  consequent  increased  operating  cost.  Central 
stations  have  been  up  against  practically  the  same  situa¬ 
tion  that  the  automobile  manufacturers  would  have  to 
meet  if  the  bulk  of  buyers  of  cars  were  to  use  the  same 
automobile  for  seven  or  eight  years. 

The  Southern  California  Edison  Company  has  decided 
to  profit  by  the  experience  of  automobile  dealers  and 
make  a  generous  allowance  to  owners  of  these  old  ranges 
on  the  purchase  of  new  ranges.  An  appropriation  has 
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Selling  the  public  a  new  theater  location  through  use  of 
floodlighting  during  building  construction 


on  street  railway  |X)les  across  from  the  building  on  one 
side  and  six  on  the  other.  It  was  found  that  the  curi¬ 
osity  of  night  pedestrians,  window  shoppers  and  theater¬ 
goers  led  them  past  the  building  to  see  what  it  was  all 
about.  Pedestrian  traffic  was  practically  tripled,  while 
vehicular  traffic  was  increased  by  about  one-third.  By 
the  time  the  theater  was  opened,  on  March  1,  practically 
every  one  in  Seattle  had  the  location  firmly  fixed  in  mind 
and  a  relatively  inexpensive  newspajjer  campaign  was  all 


i 

I 
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that  was  necessary  to  insure  “houses”  from  the  start 
So  successful  was  the  floodlighting  advertising  campaign 
during  building  construction  that  the  installation  is  to  be 
made  permanent. 

Letters  from  Our  Readers 

C^^C— - 

Southern  Pine  and  Creosoting 

To  the  Editor  of  the  Electrical  World  : 

I  have  read  with  considerable  interest  the  article  on 
“Southern  Pine  and  Creosoting”  in  the  Feb.  18  and 
March  3  issues  of  the  Electrical  World  and  feel  that 
you  have  contributed  valuable  data  for  the  readers  of 
your  magazine. 

The  second  paragraph  of  your  article  in  the  March  3 
issue  in  regard  to  the  seasoning  of  timber  products  be¬ 
fore  treating  impresses  rne  particularly,  as  in  my  judg¬ 
ment  sufficient  consideration  is  frequently  not  given  this 
very  important  feature. 

My  observations  at  several  of  the  treating  plants  re¬ 
vealed  the  fact  that  Southern  yellow  pine  piling,  poles 
and  timbers  are  treated  when  having  a  very  high  moisture 
content,  and  in  fact  when  only  a  few  days  from  the 
stump.  In  order  to  secure  the  desirable  penetration  of 
creosote  these  timber  products  are  subjected  to  live  steam 
under  pressure  for  several  hours,  followed  by  a  partial 
vacuum  to  remove  moisture.  Statistics  show  that  the 
moisture  removed  in  this  manner  is  but  slightly  more  than 
the  amount  added  by  the  live  steam,  and  consequently 
timbers  are  removed  from  the  treating  cylinder  with 
practically  the  same  moisture  content  as  when  entering, 
with  the  serious  disadvantage  that  wood  fibers  have  been 
more  or  less  strained  by  the  live  steam  and  that  the 
moisture  is  forced  toward  the  center  of  the  timlier  by  the 
pressure  treating  process. 

It  is  a  well-known  fact  that  timbers  are  weakened  in 
proportion  to  the  increase  in  moisture  content  and  it  is 
very  evident  that  many  of  the  commercial  treating  plants, 
in  their  endeavor  to  fill  rush  orders  for  treated  jx)les, 
etc.,  are  supplying  their  custcmiers  with  material  far  be¬ 
low  the  working  stresses  allowed  for  the  different  species. 
On  the  other  hand,  where  an  effort  has  been  made  to 
air-season  Southern  pine  I  have  seen  very  decided  evi¬ 
dence  of  fungi  after  four  or  five  months,  indicating  that 
in  some  localities,  at  least,  it  is  im|X)ssible  thoroughly  to 
air-scason  this  species  of  timber  without  danger  of  decay 
to  the  sapwood. 

In  my  opinion  the  solution  of  the  problem  is  in  “boil¬ 
ing  under  vacuum,”  whereby  the  moisture  is  taken  from 
the  timber  instead  of  being  forced  tow'ard  the  center. 
Ihe  danger  of  injury  to  the  timber  during  the  boiling 
process  is  avoided  provided  a  uniform  and  constant  tem¬ 
perature  is  maintained  throughout  the  cylinder  at  a  de¬ 
gree  suitable  for  the  species  under.treatment. 

I  am  thoroughly  convinced  the  Southern  pine  pole  will 
become  the  standard  for  the  Southern  and  Eastern  terri¬ 
tories,  but  in  order  to  secure  the  maximum  service  from 
them  and  at  the  same  time  obviate  the  necessity  for  car¬ 
rying  charges,  either  by  the  producer  or  consumer,  I  feel 
that  improvements  must  be  made  in  the  present  methods 
of  seasoning  and  treating  this  material. 

Thomas  A.  Wilson, 

Superintendent,  Timber  Depairtment. 

Consolidated  Gas,  Electric  Light  &  Power  Company  of  Baltimore. 

^pnl  14, 1928  —  Electrical  World 


Price  or  Cost? 

To  the  Editor  of  the  Electrical  World: 

In  a  pajier  of  recent  date  by  public-ownership  pro¬ 
ponents,  claims  have  been  asserted  that  the  domestic 
consumer  is  the  victim  of  discriminatory  rates,  while 
the  large  power  user  enjoys  low  rates  made  under  pres¬ 
sure  of  competition  with  private  plant  operation.  The 
domestic  consumer,  being  unable  to  produce  his  own 
electricity,  is  forced  to  accept  the  rates  and  is  thereby 
made  to  pay  for  losses  or  small  margins  of  return  in¬ 
curred  in  serving  the  larger  customers,  is  the  claim  of 
these  writers. 

On  first  thought  the  obvious  answer  would  seem  to 
be  available  from  cost  analyses  showing  the  rates  of 
return  earned  from  different  classes  of  customers.  The 
results  invariably  show  that  the  domestic  consumers 
are  less  profitable  to  the  utility  companies  than  are  the 
large  users. 

However,  there  are  other  considerations  more  per¬ 
tinent  and  which  merit  consideration  regardless  of  what 
results  a  cost  analysis  shows.  Let  us  assume  that  such 
an  analysis  will  show  that  the  domestic  consumers  yield 
a  company  a  larger  return  than  do  a  numlier  of  large 
industrial  plants  on  its  lines.  Assume,  further,  that  to 
remedy  this  “discrimination”  large  power  rates  are 
raised.  The  effect  of  this  would  be  to  release  some 
of  these  larger  customers  and  to  discourage  the  acquisi¬ 
tion  of  additional  industrial  customers.  Even  if  we 
discount  the  expense  incident  to  the  capacity  of  the 
system  released  by  the  loss  of  these  large  users  there 
will  be!  a  lower  load  factor,  not  only  in  the  sense  of  ex¬ 
penses  at  the  generating  station  but  that  concerned  with 
maximum  utilization  of  the  property.  The  effect  of 
this  wdll  lie  to  leave  a  larger  burden  of  fixed  charges  and 
expenses  to  be  borne  by  the  residential  customers.  This 
will  place  them  in  a  distinctly  less  favorable  position  in 
the  matter  of  cost  of  supply,  and  consequently  rates,  than 
were  the  large  users  retained  at  the  lower  rates  under 
which  they  now  operate. 

So  it  can  be  seen  that  discrimination  is  a  difficult 
charge  to  sustain  if  the  concern  of  the  domestic  con¬ 
sumers  is  for  the  lowest  rate  compatible  with  a  reason¬ 
able  return  and  unimpaired  service.  With  this  as  the 
only  premise  on  which  the  champions  of  domestic  rates 
can  proceed,  it  is  obvious  that  the  only  ultimate  concern 
of  the  domestic  customers  should  be :  Under  what 
policy  can  the  lowest  rates  lie  secured,  and  not  with 
figures  purporting  to  show  unjust  discrimination  without' 
considering  the  effect  of  these  competitive  rates  upon' 
the  costs,  and  consequently  upon  rates  to  the  domestic 
consumer. 

In  substance,  then,  the  claims  of  unjust  discrimination 
fail  to  consider  the  reciprocal  effect  of  price  upon  cost, 
but  are  seemingly  content  to  neglect  this  mutual  inter¬ 
relationship. 

While  this  discussion  is  somewhat  hypothetical  in  char¬ 
acter,  I  believe  it  portrays  the  futility  of  attempting  to 
charge  discrimination  in  this  question  of  small  versus 
large  consumers.  It  should  lie  remembered  the  costs 
for  service  are  made  possible  by  the  contributions  of 
all  classes  to  the  system  and  that  the  lower  unit  costs 
are  the  fruits  of  all  rather  than  the  property  of  a  single 
class.  In  fact,  the  small  consumer  should  in  a  measure 
be  thankful  to  his  large  manufacturing  brethren  for  the* 
latter’s  having  assumed  an  important  role  in  lowering 
the  charges  for  service  to  all  classes.  ,  . 

Pelham  Manor,  N.  Y.  JOHN  F.  DUFFY. 
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Hydro-Electric  Development 
and  Steam  Equipment 

Steam  Storage  in  Power  Stations. — 
The  application  of  a  steam  accumulator 
of  the  Ruths  type  is  described  in  this 
article.  A  specific  application  in  the 
generating  station  of  the  Malmo  mu¬ 
nicipal  power  plant  in  Sweden  is  cited. 
In  this  application  two  accumulators, 
each  of  8,000-cu.ft.  volume  and  with 
a  joint  capacity  of  80,000  lb.  of  steam 
on  a  pressure  drop  of  114  to  28  lb.  per 
square  inch,  are  used  with  a  specially 
designed  condensing  steam  turbo-gen¬ 
erator  of  3,750  kw.  capacity.  It  is 
stated  that  the  accumulator  installation 
is  sufficiently  large  for  supplying  steam 
to  the  turbine  for  about  one  hour  while 
developing  some  3,000  kw.  This  is  es¬ 
timated  to  be  sufficient  to  start  the  tur¬ 
bine,  and  as  soon  as  the  proper  pres¬ 
sure  has  been  obtained  from  the  boilers 
the  turbine  is  run  by  steam  from  that 
source  until  the  hydraulic  power,  which 
is  the  primary  supply  of  the  station,  can 
be  applied.  As  soon  as  the  load  is  taken 
over  by  the  hydraulic  power  and  the  ac¬ 
cumulator  is  charged  to  full  pressure 
through  the  valve,  the  boilers  are  shut 
down. — Electricity  {England),  March 
15,  1928. 

Transmission,  Substations  and 
Distribution 

Cable  Laying  Improvetnents. — E.  S. 
Byng. — In  this  first  of  several  articles 
the  author  has  discussed  the  types  of 
cable  systems  as  a  preliminary  to  the 
contemplated  discussion  of  actual  instal¬ 
lation  practices.  An  analysis  has  been 
made  of  the  several  plans  and  methods 
for  overhead  and  underground  work 
used  in  European  countries  and  the  ad¬ 
vantages  and  disadvantages  of  these 
methods  are  compared.  Economic  con¬ 
siderations  involved  in  determining 
whether  cable  should  be  laid  direct  or 
in  a  duct  have  been  considered  by 
the  author.  The  conduit  system  has 
a  number  of  advantages  over  other 
methods,  including :  Minimized  trenching 
operations,  minimized  paving  charges, 
flexibility  of  carrying  capacity,  sim¬ 
plified  replacement  of  impaired  sec¬ 
tions,  simplified  repair  operations  and 
high  reclamation  value. — World  Power 
{England),  March,  1928. 

Voltage  Regulation. — The  merits  of 
various  types  of  regulators  have  been 
summarized  as  follows :  Induction  regu¬ 
lators  avoid  interruption  of  circuits  on 
switch  contacts  and  give  smooth  regula¬ 
tion,  internal  regulators  on  tapped  trans¬ 
formers  concentrate  the  whole  apparatus 
into  a  small  space  and  minimize  external 
connections,  the  separation  of  the  switch- 
gear  simplifies  transfromers  and  reduces 
their  over-all  dimensions  with  par¬ 
ticular  advantage  in  the  largest  units, 
natural  cooling  of  transformers  is  un¬ 


restricted  and  removal  from  tank  is 
facilitated,  there  are  no  moving  parts  in 
the  transformer  tank  and  the  makers 
claim  that  the  design  of  the  regulating 
switch  is  not  hampered  by  the  necessity 
of  adapting  it  to  transformer,  routine 
inspection  is  possible  without  opening  up 
main  transformer,  and,  in  those  cases  in 
which  it  is  practicable  to  provide  suit¬ 
able  isolating  gear,  inspection  is  pos¬ 
sible  without  cutting  off  the’  supply.  A 
description  is  offered  of  the  so-called 
Brookhirst  drum  type  regulator,  which 
comprises  for  each  phase  a  drum  type 
tapping  selector  switch  not  subject  to 
arcing  and  one  which  needs  no  adjust¬ 
ment  throughout  a  reasonable  life.  This 
provides  two  independent  circuits  neces¬ 
sary  to  permit  changing  over  without 
interruption  to  the  main  circuit  and,  if 
required,  reverses  the  regular  winding. 
The  regulator  is  composed  of  two  drum 
type,  quick-break  diverter  or  auxiliary 
switches,  with  renewable  butt  contacts 
especially  designed  for  circuit  breaking. 
Continuity  of  the  main  circuit  is  assured 
either  by  self-contained  buffer  resistances 
or  separate  intermittently  rated  choking 
coils.  Mechanical  operation,  in  correct 
sequence,  of  the  auxiliary  switches  by 
cams  and  of  the  drum  by  smooth-action 
intermittent  gear  insures  the  interrup¬ 
tion  of  each  circuit  on  its  auxiliary 
switch  before  the  drum  moves,  and  the 
drum  construction  prevents  the  possi¬ 
bility  of  wrong  connections. — World 
Power  {England),  March,  1928. 

Methods  of  Determining  Correctness 
of  Watt-Hour  Meter  Connections. — 
The  necessity  for  a  simple,  accurate 
and  complete  method  for  checking  tne 
connections  of  polyphase  watt-hour 
meters  in  service  has  been  recognized 
by  the  engineering  and  statistical  sub¬ 
committee  of  the  meter  committee  of 
the  N.E.L.A.  in  the  preparation  of  this 
report.  A  new  scheme  for  checking 
the  correctness  of  connections  with 
watt-hour  meters  used  with  instrument 
transformers  is  described.  It  is  stated 
that  no  method  as  yet  advanced  will 
cover  all  possible  incorrect  connections 
in  cases  where  the  power-factor  angle 
of  the  load  cannot  be  ascertained  within 
60  deg.  of  its  actual  value.  It  is 
stated,  however,  that  the  new  method 
described  in  this  report  constitutes  a 
real  contribution  to  the  information 
available  on  this  subject.  In  addition, 
a  check  may  be  made  under  normal 
operating  conditions  by  any  meter 
tester  familiar  with  alternating-current 
meters  and  circuits.  The  report  covers 
the  methods  of  making  connection  on 
two-element,  three-phase  watt-hour 
meters  connected  to  three-wire,  three- 
phase  primaries  through  instrument 
transformers.  A  theoretical  analysis 
of  the  general  problem  of  checking  the 
correctness  of  connection,  a  description 
of  the  new  method  and  a  discussion  of 
the  schemes  for  checking  the  connec¬ 
tions  which  have  been  proposed  in  the 


past,  together  with  an  indication  of  the 
limitations  of  each  scheme,  is  offered. 
— Serial  Report,  National  Electric 
Light  Association,  March,  1928. 


Units,  Measurements  and 
Instruments 

The  Dufour  Cathode-Ray  Oscillo¬ 
graph. — I.  E.  Cole. — The  design  and 
application  of  the  Dufour  cathode-ray 
oscillograph  has  been  outlined  by  the 
author.  It  is  stated  that  many  different 
techniques  have  been  developed  for 
using  this  instrument,  each  particularly 
suited  to  some  special  investigation. 
The  author  has  outlined  several  char¬ 
acteristic  procedures. — Sibley  Journal 
of  Engineering ,  March,  1928. 

Statical  Hysteresis  in  Cycles  of  Equal 
Load  Range. — G.  H.  Keulegan. — The 
author  has  endeavored  to  ascertain  the 
itifluence  of  the  extfeme  loads  on  the 
energy  hysteresis  loss  in  the  cycles  of 
equal  load  range  during  the  flexure  of 
an  iron  bar.  The  flexure  of  the  bar  is 
considered  for  the  case  where  one  end 
is  clamped  and  the  other  end  loaded. 
Armco  iron  was  used  and  since  the 
hereditary  hysteresis  of  this  material  is 
negligible  in  comparison  with  the  stati¬ 
cal  hysteresis  the  results  of  the  experi¬ 
ment  apply  mainly  to  the  latter.  Cycles 
of  small  extreme  loads  only  are  con¬ 
sidered  and  the  conclusion  derived  from 
the  result  of  the  experiments  is  to  the 
effect  that  the  energy  loss  due  to  statical 
hysteresis  in  cycles^pf  equal  load  range 
is  independent  of  the  extreme  loads. 
The  apparatus  used  in  this  investigation 
and  the  experimental  procedure,  as  well 
as  an  analysis  of  the  specimen  and  a 
thorough  discussion  of  the  data  secured, 
are  offered.  The  value  of  the  hysteresis 
modulus  of  Armco  iron  was  predeter¬ 
mined  and  found  to  be  in  agreement 
with  the  results  of  previous  experiments. 
— No.  365  Technologic  Papers  of  the 
Bureau  of  Standards. 


Illumination 

Methods  of  Calculating  General  Il¬ 
lumination  Intensities  for  Interiors. — 
Imbrie  Smith. — The  author  has  en¬ 
deavored  to  cover  in  a  comprehensive 
way  the  various  developments  and 
methods  used  in  estimating  illumination 
intensities  and  values  in  interior  work. 
The  polar  curve  of  light  distribution, 
the  law  of  inverse  squares  and  the 
cosine  law  are  recognized  as  the 
fundamental  basis  for  such  calculations. 
Because  of  a  number  of  technical  dif¬ 
ficulties  involved  in  the  application  of 
these  fundamentally  desirable  values,  a 
number  of  emperical  formulas  have  been 
evolved,  and  in  this  first  of  several 
articles  the  author  has  considered  the 
value  and  use  of  such  devices.  This 
discussion  constitutes  not  only  historical 
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record  of  progress  in  illuminating  engi¬ 
neering  but  also  involves  the  practical 
features  of  design  and  estimating  work. 
^Illuminating  Engineer  (England), 
March,  1928. 


Traction 

Heavy  Electric  Traction  in  Italy. — 
Theodore  Rich.  —  Electrification  has 
proceeded  to  a  state  of  wide  utilization 
in  Italy.  The  author  has  endeavored  to 
review  the  factors  which  influenced  the 
change-over  from  steam  to  electric 
equipment  throughout  this  country  and 
has  analyzed  the  factors  involved  in  the 
power  supply,  application  and  utiliza¬ 
tion  of  equipment  in  this  first  of  several 
articles.  An  unusual  feature  of  the  de¬ 
sign  is  the  inclusion  of  two  trolley 
wires,  made  necessary  by  the  utilization 
of  three-phase  power  on  the  locomotive. 
Each  locomotive  has  two  sets  of  contact 
bows  for  pick-up  purposes. — Electrical 
Revieiv  (England),  March  23,  1928. 

Raihvay  Electrification. — E.  H.  Croft. 
—A  comprehensive  review  of  the  gen¬ 
eral  methods  in  vogue  for  the  protection 
of  electric  railway  equipment  with  sug¬ 
gestions  for  various  improvements  for 
the  minimization  of  danger  and  the 
avoidance  of  delays.  The  author  sug¬ 
gests  that  the  arrangement  of  protection 
devices  should  be  such  that  the 
main  power  circuits  and  the  aux¬ 
iliary  power  circuits  should  be 
kept  separate  as  far  as  possible; 
that  apart  from  ordinary  over¬ 
load  relays  and  auxiliary  circuit 
fuses  additional  protection  should 
be  afforded  to  both  circuits  in  the 
form  of  some  type  of  protective 
apparatus  close  to  the  supply  of 
energy  on  a  car ;  the  circuits 
should  be  so  arranged  that  either 
the  protective  apparatus  should 
not  be  called  upon  to  interrupt  a 
circuit  showing  a  greater  current  than 
the  capacity  of  the  device  allows  for,  so 
that  the  interrupting  of  such  current 
should  be  transferred  to  the  protective 
apparatus  capable  of  handling  it,  and 
that  it  should  be  realized  on  low-voltage 
systems  that  it  is  difficult  to  transfer 
the  faults  to  the  feeder  or  substation 
breakers  and  that  therefore  the  protec¬ 
tion  of  low-voltage  systems  is  more  dif¬ 
ficult  than  that  of  high-voltage  ones. — 
Electrical  Review  (England),  March 
16,  1928. 


Telegraphy,  Telephony,  Radio 
and  Signals 

Radio-Controlled  Motor  Boat. — M. 
Chauveau. — A  high-speed  motor  boat, 
driven  by  two  180-hp.  gasoline  motors, 
which  is  so  equipped  that  all  maneuvers 
can  be  controlled  by  proper  radio  im¬ 
pulses  from  the  shore,  is  described. 
The  arrangement  of  the  control  relays 
for  the  starting  and  accelerating  or 
reversing  of  the  motor,  the  setting  of 
the  rudder  and  the  lighting  of  a  search¬ 
light  at  the  bow  of  the  ship  is  also 
outlined.  An  80-volt,  40-amp.-hour 
storage  battery  serves  to  supply  the 
necessary  control  current  on  the  boat. 


This  battery  is  charged  from  a  500- 
watt  generator,  driven  by  one  of  the 
gasoline  motors.  The  radio  control  Is 
accomplished  by  a  sustained  300-meter 
fundamental  wave,  modulated  by  30,- 
000-cycle  high-frequency  impulses. 
Great  care  was  taken  to  make  the  con¬ 
trols  absolutely  unaffected  by  static, 
commercial  code  or  radio  programs. 
— Bulletin  de  la  Societe  Franqaise  des 
Electriciens,  December,  1927. 

Electrophysics,  Electro^^ 
chemistry  and  Batteries 

The  Peltier  Effect. — T.  F.  Wall. — 
Closely  allied  with  the  generation  of 
electromotive  force  by  heating  or  cool¬ 
ing  a  junction  of  two  dissimilar  metals 
is  the  reverse  effect  of  the  absorption  of 
heat  in  excess  of  that  generated  when 
an  impressed  current  of  electricity 
passes  across  a  junction  of  two  dis¬ 
similar  metals.  This  phenomena,  dis¬ 
covered  by  Peltier,  is  discussed  by 
the  author  for  both  iron-constantan 
and  copper-constantan  junctions.  The 
direction  in  which  an  induced  cur¬ 
rent  is  forced  through  the  junction 
affects  the  phenomenon  at  the  junction 
and  it  is  stated  that  if  the  impressed 
current  is  passed  from  the  constantan 
to  the  iron  the  junction  will  be  cooled, 


while  if  the  current  is  sent  in  the  reverse 
direction  the  junction  will  be  warmed 
beyond  the  resistive  heating  of  the 
joints.  The  author  has  given  full  con¬ 
sideration  to  the  physical  and  mathe¬ 
matical  aspects  of  the  phenomena  and 
has  derived  characteristic  curves  in¬ 
dicating  the  qualities  under  varying  con¬ 
ditions  for  the  two  types  of  two  metal 
junctions  considered.  —  Electrician 
(England),  March  16,  1928. 

The  Theory  of  the  ElectYical  Break¬ 
down  of  Gases  at  Atmospheric  Pressure. 
— Leonard  E.  Loeb. — The  general  the¬ 
ory  of  the  electrical  spark,  as  advanced 
by  Townsend  some  years  ago,  is  ac¬ 
cepted  by  the  author  as  describing  the 
phenomena  with  essential  accuracy. 
Other  investigators  have  assailed  cer¬ 
tain  assumption  made  by  Townsend  on 
the  basis  of  measurements  made  at  low 
pressures  in  the  inert  gases  with  differ¬ 
ent  electrode  materials.  Their  criti¬ 
cisms,  while  cogent,  are  more  directed 
at  developing  their  own  theories,  so  that 
they  miss  some  of  what  appears  accord¬ 
ing  to  the  author  to  be  the  essential 
significance  of  the  phenomena.  It  is  the 
avowed  purpose  of  this  article  to  point 
out  these  facts  in  the  hope  that  more 
work  will  be  done  on  these  features  in 


laboratories  equipped  for  such  work. 
After  a  brief  summary  and  discussion 
of  Townsend’s  theory  of  the  electrical 
breakdown  of  gases  in  the  light  of  cer¬ 
tain  recent  criticisms  it  is  shown  that 
these  are  compatible  with  his  theory 
except  for  one  serious  discrepancy. 
This  discrepancy  lies  in  the  fact  that 
at  the  assumed  fields  at  which  break¬ 
down  occurs  in  air,  at  atmospheric  pres¬ 
sure.  and  in  inert  gases  at  low  pres¬ 
sures,  the  positive  ions  are  incapable,  at 
these  fields,  of  acquiring  the  ionizing 
energy.  Various  solutions  proposed  are 
discussed  and  found  inadequate.  It 
seems  necessary,  in  order  to  keep  this 
otherwise  successful  theory,  to  doubt 
the  validity  of  the  assumption  generally 
made  for  plane  parallel  electr^es  that 
the  potential  drop  between  the  plates 
is  uniform  before  the  spark  passes.  It 
is  shown  that  such  fields  are  possible 
under  the  conditions  of  the  spark  poten¬ 
tial  experiments,  due  to  space  charges 
resulting  from  the  difference  of  ionic 
and  electronic  velocities.  —  Journal  of 
the  Franklin  Institute,  March,  1928. 


Miscellaneous 

Earth  Pressure  on  Flexible  Walls. — 
R.  N.  Stroyer. — The  author  states  that 
it  is  a  matter  of  general  knowledge  that 
sheeting  fiiles,  both  timber  and  rein¬ 
forced  concrete,  are  usually  much 
lighter  than  would  be  required  to 
take  the  earth  pressure  behind 
them,  if  the  latter  is  calculated 
in  the  ordinary  way,  but  that  it 
is  not  generally  recognized  that 
earth  pressure  and  the  resulting 
bending  moment  on  the  sheeting 
vary  with  the  thickness  of  the 
latter  and  that,  within  certain 
limits,  the  thinner  the  sheeting 
the  smaller  is  the  bending  mo¬ 
ment  thereon.  This  problem  has 
been  subjected  to  critical  analysis 
and  as  a  result  certain  principles  have 
been  developed  by  the  author  as  a  result 
of  theoretical  and  experimental  in¬ 
vestigations.  —  Engineering  (England) , 
March  9,  1928. 

Thermal  Expansion  of  Alloys  of 
the  “Stainless  Iron”  Type.  —  Peter 
Hidnert  and  W.  T.  Sweeney.  —  The 
increasing  use  of  low-carbon  iron- 
chromium  alloys  of  the  stainless  iron 
type  in  turbines,  chemical  processes  and 
articles  which  must  resist  corrosion  led 
to  the  investigation  recorded  by  the 
authors.  As  the  result  of  tests  upon 
nine  samples  of  stainless  iron  of  vary¬ 
ing  com.positions  values  were  plotted.  It 
is  stated  by  the  authors  that  data  relat¬ 
ing  to  the  critical  regions  indicate  that 
an  increase  in  the  chromium  content  of 
stainless  iron  generally  causes  a  slight 
increase  in  the  temperature  at  which 
the  transformation  occurs  on  heating. 
The  contraction  during  the  transforma¬ 
tion  on  heating  decreases  w’ith  increase 
in  the  chromium  content.  A  tabular 
summary  gives  average  coefficient  of 
expansion  derived  from  data  on  all 
samples  of  stainless  iron.  The  co¬ 
efficient  of  expansion  increases  gradu¬ 
ally  with  temperature. — No.  570  Scien¬ 
tific  Papers  of  the  Bureau  of  Standards. 
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Book  Reviews 


An  Introductory  Textbook  of 
Electrical  Engineering 

By  John  Robert  Renton,  professor  of 
physics  and  electrical  engineering  Univer¬ 
sity  of  Florida.  Boston;  Ginn  &  Company, 
l'J28.  347  pages.  Price,  $3.60. 

Professor  Benton  has  produced  a 
clear-cut  exposition  of  the  fundamentals 
of  electrical  engineering  which  should 
l)e  useful  to  students  possessing  some 
knowledge  of  college  physics  and  help¬ 
ful  to  engineers  specializing  in  other 
than  electrical  fields.  It  offers  a  re¬ 
freshing  review  of  principles  and  major 
apparatus  features  to  the  electrical 
specialist  who  seeks  from  time  to  time 
to  renew  his  mental  youth  by  contact 
with  phenomena  and  laws  underlying 
modern  practice,  although  it  does  not 
pretend  to  serve  the  daily  needs  of  the 
expert  or  to  take  the  place  of  a  hand¬ 
book.  Most  of  the  mathematics  used  is 
simple  in  form,  but  throughout  the  book 
the  quantitative  viewpoint  is  apparent, 
the  value  of  measurement  being  pressed 
home  to  the  reader  until  it  becomes  sec¬ 
ond  nature  in  his  approach  to  the  prob¬ 
lems  of  the  electrical  field.  The  sec¬ 
tions  on  vector  analysis,  generator  prin¬ 
ciples  and  alternating-current  theory 
are  particularly  well  done,  and  there  is  a 
good  index.  The  author  has  wisely 
kept  the  complex  and  specialized  laws 
of  electron  engineering  and  so-called 
static  electricity  well  out  of  the  work, 
confining  his  book  to  the  important  field 
of  power  apparatus,  fundamental  design 
and  applications.  A  bibliography  of 
rather  limited  scope  is  included,  and 
this  might  well  be  enlarged  in  future 
editions. 

Electro-Farming 

By  R.  Borlase  Mathews.  London : 
EJrnest  Benn,  Ltd.  300  pages,  100  illustra¬ 
tions.  Price,  25  shillings. 

In  speaking  of  rural  electrification  in 
Europe  the  author  of  this  book  remarks 
that  the  progress  “in  the  various  regions 
seemed  to  depend  largely  upon  the 
energy  and  initiative  of  the  engineer  in 
charge  of  the  local  electricity  supply 
undertaking.”  If  he  were  making  a 
survey  of  rural  electrification  in  the 
United  States  he  would  probably  make 
the  same  remark  as  applying  to  this 
country. 

Much  of  the  material  included  in  this 
book  has  been  accumulated  by  the  author 
from  direct  observation  and  experience 
with  electricity  on  his  own  farm  in 
Great  Britain.  On  this  farm  he  has 
67  different  applications  of  electricity. 
It  would  seem,  then,  that  the  book  must 
pos.sess  some  element  of  authority.  The 
matter  of  the  book  is  not  confined 
alone  to  farm  applications  of  electricity, 
although  these  are  set  forth  in  sufficient 
detail,  but  includes  also  an  understand¬ 
ing  discussion  cf  the  characteristics  of 
rural  lines,  their  effects  upon  general 
system  conditions  and  method  of  rural 
transmission  and  distribution.  Rural 
industries  in  which  electricity  may  be 


profitably  employed  and  which  make  use 
of  indigenous  raw  materials  are  given 
some  space  in  the  book.  There  are 
chapters  devoted  to  special  applications 
of  electricity  directly  and  by  means  of 
electric  light  to  plant  culture  and  forc¬ 
ing.  Electro-silage  receives  considera¬ 
tion,  as  do  also  uses  of  electric  power 
for  plowing,  harvesting,  handling  crops, 
threshing  and  soil  fertilization.  Electri¬ 
cal  applications  in  the  farm  home, 
including  cooking  and  refrigeration, 
have  not  been  neglected.  It  would  seem 
as  though  this  book  would  be  of  value 
to  project  directors  and  rural  service 
specialists  to  give  them  that  viewpoint 
on  their  daily  problems  which  is  always 
obtained  from  a  knowledge  of  how 
these  problems  are  attacked  in  another 
country. 

Electrical  Engineering 
Practice 

Vol.  II.  By  J.  W.  Meares  and  R.  H. 
Neale,  fourth  edition,  revised.  New  York: 
John  Wiley  &  Sons.  668  payees,  illustrated. 
Price,  $6.50. 

This  book  was  written  to  fill  the  gap 
between  the  text  book  and  the  specialist’s 
book.  The  authors  have  compiled  a 
practical  work  devoted  to  energy  trans¬ 
formation,  methods  of  converting  elec¬ 
tricity,  batteries,  distribution  and  wir¬ 
ing  practice  and  applications  of  elec¬ 
tricity  to  welding,  heating,  lighting  and 
cutting.  The  book  is  elementary  in 
technical  features  and  uses  very  little 
mathematics.  It  is  written  for  the  prac¬ 
tical  engineer  and  contains  many  good 
illustrations,  charts,  tables  and  drawings 
of  a  practical  nature.  The  authors  are 
Englishmen,  but  American  engineers 
will  find  the  treatment  of  distribution 
and  wiring  especially  interesting.  It 
covers  English  practices  as  laid  down 
in  the  I.  E.  E.  wiring  rules  and  gives 
details  of  accessories  and  methods  of 
installation.  In  the  chapters  devoted 
to  electrical  applications  general  prin- 
cioles  are  discussed,  and  data  and  prac¬ 
tical  applications  to  illustrate  their  use 
are  given.  This  book  should  serve  very 
well  as  an  elementary  practical  text  book 
and  for  reference. 


Elektrowarmeverwertung 

By  Inp.  Robert  Kratochwil.  Munich  and 
Berlin:  R.  Oldenbourg.  695  pages,  431 
illustrations. 

Power  companies  and  manufacturers 
abroad  as  well  as  in  the  United  States 
are  recognizing  the  importance  of  elec¬ 
tric  heating  as  a  load  builder  of  most 
desirable  characteristics.  The  present 
treatise,  now  in  its  second  edition,  is 
written  from  that  point  of  view  by  an 
Austrian  engineer  who  has  evidently 
studied  the  subject  from  its  economic  as 
well  as  its  technical  aspects,  and  has 
not  been  limited  by  national  frontiers, 
langua'^e  or  the  .Atlantic  Ocean  in  his 
search  for  material ;  it  is  by  far  the 
most  comprehensive  publication  dealing 


with  the  numerous  forms  of  electric  heat 
applications  in  industry,  in  the  home 
and  in  agriculture  that  has  come  to  the 
reviewer’s  attention.  In  addition  to  de¬ 
scriptive  matter,  there  is  a  considerable 
fund  of  test  data,  a  discussion  of  rates 
in  various  countries  as  they  affect  the 
sale  of  energy  for  heating,  and  com¬ 
parative  figures  on  competitive  heat 
sources.  The  last-named  group  includes 
studies  on  the  heating  of  rooms.  A  long 
bibliography  shows  that  much  material 
has  been  published  on  the  subject  under 
consideration,  but  it  does  not  seem 
heretofore  to  have  been  adequately  co¬ 
ordinated. 


Book  Notes 

Central-Station  Voltages.  By  Lamp 
Committee.  New  York:  National  Elec¬ 
tric  Light  Association.  95  pages. 

This  book  is  distributed  by  the  National 
Electric  Light  Association  through  its 
lamp  committee  with  the  recommendation 
to  all  dealers  in  lamps  that  only  the  lamps 
of  voltage  specified  be  supplied  for  use  on 
the  circuits  of  the  central  station.  The 
data  are  kept  up  to  date  by  voluntary  re¬ 
porting  by  utilities  of  changes  in  voltage. 

Labor ATC»Y  Notes  for  Elf>ctrical  Ex- 
GiNEERiNG  STUDENTS.  By  A.  R.  Nissar. 
Calcutta,  India:  The  Calcutta  Technical 
School.  57  pages.  Price,  75  cents. 

Involves  suggestions  for  92  groups  of 
studies  regarding  electrical  circuits,  appa¬ 
ratus,  etc.,  prepared  in  such  a  way  as  to 
stimulate  the  student’s  initiative  and  reason¬ 
ing  power.  For  example,  it  instructs  the 
student  to  draw  connections  for  certain 
tests,  conduct  tests  taking  different  read¬ 
ings,  calculate  and  plot  results,  explains 
theories,  etc.  This  book  presupposes  a 
knowledge  of  electrical  theory,  as  it  pre¬ 
sents  none  itself. 


Books  Received 

The  Story  of  Public  Utilities.  By  Ed¬ 
ward  Hungerford.  New  York:  G.  P.  Put¬ 
nam’s  Sons.  384  pages,  81  illustrations. 

A  Century  of  Industrial  Progress.  Ed¬ 
ited  by  Frederic  William  Wile.  New  York: 
Doubleday,  Doran  &  Company,  Inc.  581 
pages.  Price,  $5. 

Materials  and  Design  in  T urbo-Generator 
Plant.  By  O.  Lasche  and  Walter  Kieser. 
English  edition  by  A.  L.  Mallenby  and 
U.  R.  Cooper.  204  pages,  363  illustra¬ 
tions.  Price,  24  shillings. 

Grundlagen  dcr  Wechselstromtheorie. 
By  Dr,  Ing.  P.  B.  Arthur  Linker.  Berlin; 
Georg  Stilke.  245  pages,  illustrated.  Price, 
18  marks. 

Die  Messwandler.  By  Dr.  1.  Goldstein. 
Berlin:  Julius  Springer.  166  pages,  illus¬ 
trated.  Price,  13 i  marks. 

Electric  Winders.  By  H.  11.  Broughton. 
New  York;  D.  Van  Nostrand  Company. 
402  pages,  illustrated.  Price,  $15. 

The  A.C.  Commutator  Motor.  By  C.  W. 
Olliv'er.  New  York;  D.  Van  Nostrand 
Company.  281  pages,  illustrated.  Price, 
$7.50. 

Matter,  Electricity,  Energy.  By  Walter 
Gerlach  and  Francis  J.  Fuchs.  New  York: 
D.  Van  Nostrand  Company.  427  pages, 
illustrated.  Price,  $6. 

Transmission  Line  Engineering.  By 
W.  W.  Lewis.  New  York :  McGraw-Hill 
B(  ^k  Company.  361  pages,  illustrated. 
Price,  $4. 
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Portland  Defeats  Merger 

Oregon  Metropolis  Votes  Two  to  One 
Against  Permitting  Sale  of  North¬ 
western  Electric  Company  to  Port¬ 
land  Electric  Power 

VOTING  at  a  special  election  called 
April  9  by  the  City  Council  for 
the  purpose  of  permitting  them  to  ap¬ 
prove  or  reject  the  plan  of  the  Port¬ 
land  Electric  Power  Company  to  pur¬ 
chase  the  physical  properties  of  the 
Northwestern  Electric  Company,  the 
people  of  Portland  raised  a  decisively 
negative  voice.  The  final  count  showed 
30,028  votes  against  to  14,513  in  favor 
of  the  measure,  or  a  ratio  of  more  than 
two  to  one  against  the  proposal,  with 
about  a  50  per  cent  vote  cast.  Only 
24  out  of  the  486  precincts  returned 
a  favorable  majority,  in  each  case  a 
narrow  one,  while  in  many  precincts  the 
ratio  against  ran  five  to  one  or  greater. 

The  proposal  to  merge  the  companies 
and  thereby  to  effect  a  large  annual 
saving  in  fixed  charges  and  operating 
expenses  now  incurred  in  operating 
the  duplicated  systems  had  come  from 
the  companies  themselves,  which  of¬ 
fered  to  return  these  savings  to  the 
ratepayers  in  the  form  of  reduced 
rates.  New  and  decreased  rate  sched¬ 
ules  had  been  filed  with  the  Public 
Service  Commission  of  Oregon  and  by 
order  of  that  body  had  been  made 
effective  if  and  when  the  sale  should 
be  consummated.  Under  the  proposed 
new  tariffs  87,000  domestic  customers 
would  have  saved  $200,000,  9,300  com¬ 
mercial  lighting  customers  $125,000, 
and  2,000  industrial  power  customers 
$100,000. 

The  franchise  of  the  Northwestern 
Electric  Company  prohibited  the  sale 
of  the  company  to  a  competitor  with¬ 
out  consent  of  the  City  Council.  The 
expense  of  the  special  election  was  de¬ 
frayed  by  the  companies. 


Super-Power  of  Illinois  to 
Build  Powerton  Plant 

Rapid  completion  of  the  first  unit  of 
the  great  new  Powerton  steam-electric 
generating  station  of  the  Insull  com¬ 
panies,  to  be  erected  on  the  Illinois 
River  near  Pekin,  12  miles  southwest 
of  Peoria,  is  apparently  assured  by  the 
authorization  granted  last  week  by  the 
Illinois  Commerce  Commission  to  the 
Super-Power  Company  of  Illinois  to 
proceed  with  the  work. 

The  purpose  of  building  the  Powerton 
station  is  to  combine  in  one  large  mod¬ 
ern  plant  individual  units  in  excess  of 
50,0(XJ  kw.,  thereby  obtaining  mass  pro¬ 
duction  to  the  four  utility  companies 
It  will  serve — the  Commonwealth  Edi¬ 
son  Company  of  Chicago,  Public  Serv¬ 
ice  Company  of  Northern  Illinois, 


Illinois  Power  &  Light  Corporation  and 
Central  Illinois  Public  Service  Com¬ 
pany.  The  power  house  proper  is 
already  entirely  completed  for  the  in¬ 
stallation  of  two  55,000-kw.  units,  and 
the  first  turbine,  boilers  and  auxiliaries 
are  being  installed  and  are  expected  to 
be  in  operation  by  Oct.  1.  It  is  expected 
that  the  second  unit  will  be  ready  for 
operation  a  year  later. 

The  company  is  also  building  three 
high-voltage  electric  substations  and  ap¬ 
proximately  55  miles  of  132,000- volt 
steel-tower  transmission  line  extending 
from  Powerton  to  a  point  2^  miles  east 
of  Kewanee,  Ill.,  where  it  will  inter¬ 
connect  with  a  similar  line  of  the  Illinois 
Power  &  Light  Corporation.  Then  it 
goes  east  to  Seneca,  interconnecting 
with  a  line  of  the  Public  Service  Com¬ 
pany  of  Northern  Illinois.  The  latter 
line  interconnects  at  Joliet  with  the 
network  of  the  Public  Service  Com¬ 
pany  of  Northern  Illinois,  which  is  in¬ 
terconnected  with  the  Commonwealth 
Edison  Company’s  lines.  A  second 
steel-tower  transmission  line  of  132,000 
volts,  approximately  5  miles  long,  is 
being  built  to  interconnect  the  station 
with  the  lines  of  the  Illinois  Electric 
Power  Company. 

Transportation  to  N.E.L.A. 
Convention  Arranged 

Although  the  annual  convention  of 
the  National  Electric  Light  Association, 
to  be  held  at  Atlantic  City  in  the  week 
of  June  4,  is  still  nearly  two  months 
away,  the  association  through  its  traffic 
manager,  Ross  1.  Parker  of  the  Chicago 
office  of  the  General  Electric  Company, 
has  already  made  the  following  arrange¬ 
ments  for  special  trains: 

The  Pennsylvania  Railroad  will  run  a 
special  train  from  Chicago  to  Atlantic  City, 
with  special  pullmans  from  Detroit,  Cleve¬ 
land,  St.  Louis  and  Kansas  City,  leaving 
Chicago  on  Sunday,  June  3,  at  1:15  p.m., 
Central  standard  time,  and  arriving  at 
Atlantic  City  on  Monday,  June  4,  at  10.30 
a.m.,  Eastern  time.  Western  delegates, 
their  families  and  guests,  are  urged  to  use 
this  train. 

There  will  be  a  special  train  from  Atlan¬ 
tic  City  to  New  York  on  Friday,  June  8, 
leaving  the  Atlantic  City  Pennsylvania 
Railroad  Station  at  3.30  p.m.,  Eastern  time, 
arriving  at  the  Pennsylvania  Station,  New 
York,  6.40  p.m..  Eastern  time.  This  will 
be  an  all-parlor-car  train,  scheduled  to 
make  the  run  from  Atlantic  City  to  New 
York  in  three  hours  and  ten  minutes. 

An  all-pullman  special  train  will  leave 
the  Atlantic  City  Pennsylvania  Railroad 
Station  on  Friday,  June  8,  at  3.35  p.m.  East¬ 
ern  time,  and  arrive  in  Chicago  at  10.10 
a.m.,  Central  time.  Stops  will  be  made  at 
Mansfield,  Ohio,  and  Fort  Wayne,  Ind. 
No  arrangements  have  been  made  for  spe¬ 
cial  trains  from  New  York  or  vicinity  to 
Atlantic  City  in  view  of  the  frequent  train 
service. 


Vetoes  Sargent  Bills 

Governor  Smith  of  New  York  Finds 
Them  Unnecessary  and  Inimical  to 
the  Preservation  of  State  Forest 
Lands  in  the  Adirondack  Region 

CONTRARY  to  the  expectation  of 
many  who  have  followed  water¬ 
power  matters  in  New  York  State, 
Governor  Smith  has  voted  the  two 
Sargent  water  -  power  bills,  affecting 
possible  hydro-electric  sources  in  the 
Adirondack  region,  which  passed  the 
Legislature  with  little  opposition  in  the 
last  days  of  the  session.  They  had 
for  their  ostensible  purpose  the  pre¬ 
vention  of  the  use  of  Tupper  and 
Saranac  Lakes  for  a  river-regulating 
district  development.  They  also  pro¬ 
vided  that  the  state  should  investigate 
with  the  idea  of  ultimately  imposing  a 
charge  upon  the  people  benefited  by  a 
river-regulating  development  from  the 
standpoint  of  the  amount  of  water  power 
that  might  be  produced. 

These  bills  had  the  indorsement  of 
men  and  organizations  interested  in 
scenery  preservation  who  joined  hands 
with  the  Governor  in  1923  to  defeat 
the  constitutional  amendment  then  sub¬ 
mitted  to  the  voters  to  permit  hydro¬ 
electric  development  on  a  small  part  of 
the  state  reserve  and  a  transmission  line 
through  the  forest.  Governor  Smith, 
however,  found  reasons  other  than 
esthetic  ones  for  disapproving  the  bill. 
He  said  in  his  veto  message: 

Both  of  these  bills  seem  to  me  to  be 
unnecessary.  No  river-regulating  districts 
or  dams  can  be  set  up  in  the  resorts  pro¬ 
posed  to  be  protected  in  the  one  bill  unless 
there  is  actual  river  regulating  to  be  done, 
and  there  is  no  evidence  that  these  par¬ 
ticular  resorts  could  conceivably  be  part 
of  any  reasonable  river-regulating  scheme. 
The  returns  to  the  state  in  connection  with 
power  developments  cannot  be  fixed  by 
law.  All  that  the  law  can  provide  is  the 
administrative  machinery  under  which  a 
reasonable  return  to  the  state  can  be 
determined.  The  state  already  has  such 
an  agency  in  the  Water  Power  and 
Control  Commission. 

It  is,  therefore,  clear  that  the  bills  are 
not  needed,  and  the  obvious  inference  is 
that  they  will  operate  in  the  interest  of  the 
groups  whose  main  object  is  to  develop 
power  in  the  Adirondacks  at  the  expense 
of  the  great  forest  preserve  which  we 
have  built  up,  contrary  to  the  provisions  of 
the  constitution  and  against  the  interests 
of  the  great  majority  of  the  people  of  the 
state.  There  must  be  some  go^  reason 
why  the  property  holders  in  the  finest  sec¬ 
tions  of  the  Adirondacks  not  owned  by  the 
state  are  alarmed  by  demands  for  power 
developments.  They  live  in  these  sections 
and  must  know  what  is  threatened.  I  do 
not  propose  by  any  act  of  mine  to  agree 
that  they  need  protection  of  this  kind 
nor  by  any  implication  to  abandon  other 
sections  of  the  Adirondacks  to  power 
developments. 

Some  political  observers  at  Albany 


775 


^pril  14, 1928  —  Electrical  World 


see  the  origin  of  the  bills  in  a  feud 
between  power  companies  and  paper 
manufacturers  over  rights  to  hydro  sites 
in  the  mountain  region,  but  if  this 
“angle”  exists,  the  veto  message  does 
not  allude  to  it. 

Flathead  River  License 
Applied  For 

Rocky  Mountain  Power  Company 
Wants  to  Develop  Initial  80,000  Hp. 
There  —  Permit  on  Chattahoochee 
Sought — Licenses  Asked  for  Gauley 
and  Sultan  Rivers 

APPLICATION  to  the  Federal  Power 
Commission  has  been  made  by  the 
Rocky  Mountain  Power  Company  of 
Butte,  Mont.,  for  a  license  covering  one 
of  the  five  sites  on  the  Flathead  River 
included  in  its  preliminary  permit.  As 
the  first  step  in  the  development  the 
company  proposes  to  erect  a  dam,  180 
ft.  high,  which  will  regulate  Flathead 
Lake  and  permit  it  to  act  as  a  reservoir. 
It  is  planned  to  install  148,000  hp.  at  the 
first  dam,  where  80,000  hp.  of  primary 
power  will  be  developed.  The  difficulty 
represented  by  the  Newell  tunnel  has 
been  removed  through  the  passage  of  the 
Interior  Department  appropriation  bill. 
A  conflicting  application  is  on  file,  but 
prospects  favor  granting  the  license. 

The  Columbus  (Ga.)  Electric  & 
Power  Company  has  applied  for  a  pre¬ 
liminary  permit  covering  two  dams  and 
power  houses  on  the  Chattahoochee 
River  in  Georgia  and  Alabama.  One  of 
the  sites  is  near  Maple  Creek  and  one 
near  Houston  Island.  It  is  proposed  to 
install  40.0(X)  hp. 

Having  completed  the  work  called  for 
in  its  preliminary  permit,  the  Gauley 
Power  Company  of  Charleston,  W.  Va., 
has  applied  to  the  Federal  Power  Com¬ 
mission  for  a  license  covering  the  pro¬ 
ject  it  has  been  examining  on  the 
Gauley  River,  in  Fayette  and  Nicholas 
Counties,  West  Va.  The  company 
plans  to  construct  a  concrete  dam  125 
ft.  high  at  a  point  21  'miles  from  the 
mouth  of  the  river,  where,  it  is  esti¬ 
mated,  54,500  hp.  of  primary  power  will 
l)e  made  available.  It  is  proposed  to 
install  three  20.000-hp.  generators. 
This  is  one  of  the  few  applications 
received  from  West  Virginia  since  the 
enactment  of  the  water-power  law — a 
fact  attributed  to  the  unsatisfactory 
character  of  the  state  law. 

The  W^ashington  Electric  Company  of 
Seattle  has  applied  for  a  preliminary 
permit  covering  a  project  on  the  Sultan 
River  near  Sultan,  Wash.  It  is  pro¬ 
posed  to  build  a  dam  310  ft.  high  which 
will  create  a  reservoir  of  230,000  acre- 
feet  capacity.  Estimates  of  electrical 
output  have  not  been  received. 

J.  B.  McConley  and  E.  A.  Hebbard 
of  San  Franci.sco  have  applied  for  a 
license  covering  a  small  dam  on  Canon 
Creek  in  Trinity  County,  Calif.  The 
primary  power  available  is  520  hn. 

The  Pacific  Gas  &  Electric  Comi)any 
of  San  Francisco  has  applieQ  tor  a 
license  connected  with  completed  proj¬ 
ects  on  the  Yuba  and  American  Rivers. 


Restraining  Order  Vacated  in 
Cambridge  Rate  Case 

Judge  Morton  of  the  United  States 
District  Court  in  Massachusetts  issued 
a  decision  on  Wednesday  vacating  a 
restraining  order  which  prevented  the 
Department  of  Public  Utilities  from  en¬ 
forcing  its  recent  decision  reducing  the 
domestic  and  commercial  lighting  rate 
of  the  Cambridge  Electric  Light  Com¬ 
pany  frpm  8  cents  to  5  cents  per  kilo¬ 
watt-hour.  The  opinion  holds  that, 
pending  a  hearing  of  the  case  before  a 
master,  reasonable  doubt  exists  as  to 
the  company’s  contention  that  the  com¬ 
mission’s  decision  will  cause  it  grave 
and  irreparable  injury.  No  reasonable 
probability  exists,  in  the  court’s  view, 
that  the  utility  will  prevail  upon  final 
hearing. 

The  District  Court  is  not  satisfied  that 
the  commission’s  valuation,  arrived  at 
in  this  case  under  the  reproduction-cost 
rule  of  the  United  States  Supreme 
Court,  is  based  upon  some  fundamental 
error  of  either  fact  or  law ;  that  a  return 
of  less  than  8  per  cent  would  ipso  facto 
be  confiscatory,  or  that  the  return  which 
the  company  will  actually  obtain  under 
the  new  rate  will  be  of  that  character. 


Storms  Hamper  Utilities  in 
Nebraska  and  Ohio 

A  Middle  West  snowstorm  with  high 
winds  that  lasted  the  greater  part  of 
Friday,  April  6,  caused  pole  and  wire 
damages  totaling  $100,000,  the  princi¬ 
pal  sufferers  being  the  Nebraska  Power 
Company,  with  an  estimated  damage  of 
$50,000,  and  the  lowa-Nebraska  Light 
&  Power  Company.  As  telephone  and 
telegraph  communication  was  inter¬ 
rupted  for  many  hours,  the  work  of  re¬ 
habilitation  was  considerably  delayed. 
This  was  especially  true  of  the  latter 
company,  because  of  the  wider  distri¬ 
bution  of  its  lines.  The  wet  snow  clung 
tenaciously  to  the  wires,  and  the  wind 
that  followed  within  a  few  hours  after 
it  began  to  fall  pulled  down  long  pole¬ 
line  leads  and  inextricably  tangled  miles 
of  wire. 

General  Manager  Davidson  of  the  Ne¬ 
braska  Power  Company,  Omaha,  said 
that  while  temporary  repairs  had  enabled 
the  company  to  resume  service,  many 
rural  lines  would  have  to  be  recon¬ 
structed.  The  same  opinion  was  ex¬ 
pressed  by  General  Manager  Brooks  of 
the  lowa-Nebraska  company.  The 
storm  area  covered  eastern  Nebraska 
and  western  Iowa,  and  telegraph  and 
telephone  companies  estimate  their  total 
damages  at  close  to  a  quarter  of  a  mil¬ 
lion  dollars. 

Damage  to  the  extent  of  more  than 
$750,000  to  various  utilities  is  reported 
as  the  result  of  a  sleet  storm  which 
swept  over  northwestern  Ohio  on  March 
29.  Electrical  and  communication  serv¬ 
ice  was  particularly  hard  hit  in  the  city 
of  Findlay,  more  than  a  week’s  effort 
proving  necessary  for  its  complete  res¬ 
toration  there.  The  Toledo,  Bowling 
Green  &  Southern  Traction  Company, 
which  supplies  Findlay  with  light  and 


power,  suffered  also  from  the  crippling 
of  its  interurban  railway  service,  but 
has  emerged  from  its  troubles.  The  loss 
to  this  company  is  placed  at  $100,000. 


Ashurst  Presents  Views 

Arizona  Senator  Makes  Clear  the  Posi¬ 
tion  of  His  State  in  a  Minority  Report 
from  Him  on  the  Szving'-Joliuson 
Boulder  Dam  Bill 

WHETHER  or  not  the  states  are 
sovereign  over  their  own  waters, 
excepting  in  matters  pertaining  to  navi¬ 
gation,  is  the  great  question  involved  in 
the  Boulder  Canyon  bill  now  before  the 
Senate,  according  to  Senator  Asliurst 
of  Arizona,  who  has  submitted  his 
minority  report  on  the  bill.  He  char¬ 
acterizes  this  legislation  as  a  reckless 
and  relentless  assault  upon  his  state. 
Senator  Ashurst’s  minority  views  cover 
38  printed  pages.  He  sums  up  Arizona’s 
position  as  follows; 

Arizona  cannot,  under  any  circum¬ 
stances,  yield  her  right  to  an  equitable 
share  of  the  waters  of  the  Colorado  River 
available  for  use  in  the  lower-basin  states. 
This  water  is  absolutely  essential  to  Ari¬ 
zona’s  development.  It  represents  the  only 
possibility  of  the  reclamation  of  a  large 
tract  of  her  arid  but  exceedingly  fertile 
and  otherwise  highly  favored  land.  It 
means,  at  some  time  in  the  not  remote 
future,  population,  homes,  taxable  wealth, 
prosperity  and  the  subsisting  of  peoples. 
Aside  from  the  question  of  the  rights  of 
states  and  of  geographical  boundaries,  the 
deprivation  of  this  land  of  an  opportunity 
for  development  would  mean  a  tremendous 
economic  waste,  both  in  the  production  of 
crops  and  in  the  duty  of  water. 

Arizona  has  1,500,000  acres  of  land, 
easily  susceptible  of  irrigation  from  the 
main  stream  of  the  Colorado  River.  It  is 
land  highly  favored  both  by  soil  and 
climatic  conditions  and  lies  adjacent  to  the 
Colorado  and  Gila  Rivers  in  the  south¬ 
western  portion  of  Arizona.  It  requires 
only  water  to  make  it  tremendously  pro¬ 
ductive  of  crops  of  a  highly  valuable  char¬ 
acter  and  which  can  be  proeluced  only  to 
a  limited  extent  in  the  United  States.  This 
land  drains  back  into  the  Colorado  and 
Gila  Rivers,  and  its  irrigation  will  there¬ 
fore  result  in  a  return  flow  and  in  an  im¬ 
portant  saving  of  water  over  the  irrigation 
of  land  having  no  drainage,  where  the 
water  actually  used  on  the  land  as  well  as 
the  surplus  flowing  in  the  canal  is  forever 
lost.  Through  engineering  feats  of  the 
greatest  proportions  all  of  the  water  of 
the  Colorado  River  might  be  placed  by 
gravity  upon  Arizona  land,  but  no  ques¬ 
tionable  engineering  feat  is  involved  in  the 
utilization  of  Arizona’s  fair  division  of  the 
water  available  for  use  in  the  states  of  the 
lower  division.  This  is  Arizona’s  claim, 
which  she  presents  for  the  consideration 
of  all  who  are  fairly  disposed  toward  the 
principle  of  equity  and  justice.  It  may  be 
true  that  with  only  one-half  of  the  water 
in  the  lower  basin  at  her  disposal  some  of 
California’s  desert  land  could  not 
watered.  If  so,  no  hardship  would  be 
suffered  by  that  state  which  would  not 
likewise  be  visited  upon  Arizona.  If  some 
acreage, must  forever  be  arid,  there  is  no 
sound  reason  why  Arizona  should  be  sin¬ 
gled  out  to  bear  the  burden  ond  the  loss. 

This  bill  is  ruthless  and  cynical.  It 
swarms  with  cryptic  phrases.  It  is  not 
the  voice  of  compromise  or  an  extension 
of  the  hand  of  amity  and  friendship. 
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Electric  Progress  Rapid  in 
North  Carolina 

Next  Year  90,000  Hp.  Will  Be  Added  to 
This  Spring's  Hydro  Installation  of 
205,000  Hp.  .at  Three  Sites — River- 
bend  Steam  Plant 

The  plant  of  the  Carolina  Power  & 
Light  Company  on  the  Pigeon 
River  in  North  Carolina,  near  the 
Tennessee  state  line,  will  be  completed 
next  year  with  a  capacity  of  90,000  hp., 
to  be  raised  ultimately  to  135,000  hp. 
The  North  Carolina  Department  of 
Conservation  and  Development  points 
out  that  this  plant  is  of  particular 
interest  as  differing  from  all  existing 
hydro-electric  projects  in  the  state  in 
its  type  of  development.  All  the  major 
water-power  developments  in  the  state 
have  heretofore  been  constructed  on 
the  larger  streams  in  the  Piedmont 
region  and  are  dependent  on  producing 
a  fall  entirely  by  the  construction  of 
dams  from  50  ft.  to  200  ft.  in  height. 
The  Pigeon  River  development  m^es 
use  of  a  relatively  small  mountain 
river,  but  by  diverting  it  through  a 
tunnel  in  the  mountains  over  four  miles 
long  causes  the  water  to  fall  down  the 
mountain  sides  through  steel  pipes  to 
a  power  house  far  removed  from  the 
dam,  thereby  developing  a  total  fall 
of  861  ft. 

The  Pigeon  River  development,  when 
it  is  ready,  will  follow  three  others 
in  North  Carolina  which  have  just  gone 
into  operation  or  will  soon  do  so.  These 
are  the  Santeetlah  plant  of  the  Tallassee 
Power  Company,  supplying  the  Alumi¬ 
num  Company  of  America,  where  a 
66,000-hp.  installation  is  now  in  oper¬ 
ation  ;  the  Carolina  Power  &  Light 
Company’s  Norwood  plant  on  the  Yad¬ 
kin  River,  with  83,000  hp.,  and  the 
Duke  Power  Company’s  Oxford  Shoals 
plant  on  the  Catawba,  near  Hickory, 
with  56,000  hp. 

\N’ith  the  Duke  Power  Company’s 
completion  of  its  hydro-electric  plant  at 
Oxford  Shoals  and  the  letting  of  con¬ 
tracts  in  connection  with  the  first 
112.000-kw.  unit  for  its  coming  steam 
plant  at  Riverhend.  on  the  Catawba, 
designed  to  produce  ultimately  450,000 
kw.  and  which  will  cost  more  than 
$20,000,000,  it  is  forecast  that  the 
Piedmont  section  of  the  Carolinas  will 
experience  an  inflow  of  new  business. 
In  the  last  five  months,  in  fact,  Duke 
company  officials  say,  43  new  industries 
have  been  established  in  that  section. 

Electrical  Papers  on  Program 
of  Missouri  Association 

Seven  or  eight  papers  related  to  the 
electrical  industry  are  scheduled  for 
presentation  at  the  twenty-second  an¬ 
nual  convention  of  the  Missouri  Asso¬ 
ciation  of  Public  Utilities,  which  will  be 
held  at  Jefferson  City  on  April  26-28. 
These  include : 

Thursday,  April  26. — “Industrial  Devel¬ 
opment  of  a  Territory  by  the  Public  Utility 
Company  Working  in  Conjunction  with  the 
Chamber  of  Commerce,’’  F.  S.  Dewey,  vice¬ 


president  Kansas  City  Power  &  Light  Com¬ 
pany. 

Friday,  April  27. — “Economic  Changes  in 
the  Light  and  Power  Industry  in  Missouri 
and  Their  Value  to  the  Public,”  L.  A.  Pet¬ 
tit,  Jr.,  vice-president  Missouri  Power  & 
Light  Company,  Kansas  City;  “The  Public 
Utility  Company’s  Responsibility  in  Rela¬ 
tion  to  Street  Lighting,”  L.  A.  S.  Wood, 
Westinghouse  Electric  &  Manufacturing 
Company,  South  Bend,  Ind. ;  “Load  Build¬ 
ing — The  Commercial  Man’s  Obligation  and 
Opportunity,”  W.  L.  Berry,  Union  Electric 
Light  &  Power  Company,  St.  Louis. 

Saturday,  April  28. — “Electricity  in  Mis¬ 
souri  Agriculture,”  Prof.  M.  M.  Jones, 
University  of  Missouri ;  “What  a  Farm 
Woman  Thinks  of  Electricity  on  the  Farm” 
(illustrated),  Mrs.  Aubrey  Fellows,  Salis¬ 
bury,  Mo. ;  “Desirability  of  District  Steam- 
Heating  Business  in  Connection  with 
Central-Station  Service”  (illustrated),  T.  S. 
Ayers  and  W.  C.  Kaber,  St.  Louis. 


Need  More  Subscriptions  for 
Louvain  Gift 

A  total  of  $61,729  has  been  subscribed 
up  to  date  toward  the  fund  for  the  clock 
and  carillon  which  the  Engineering 
Foundation  is  presenting  to  the  Univer¬ 
sity  of  Louvain.  This  sum  represents 
2,662  subscriptions.  As  the  gift  will 
cost  $80,000,  there  is  still  need^  nearly 
$20,000,  and  the  committee  in  charge  is 
appealing  to  the  engineers  who  have 
not  yet  subscribed  to  act  promptly  in 
the  matter.  A  generous  response  is 
confidently  anticipated. 

The  new  memorial  library  at  Louvain 
will,  as  already  published,  be  dedicated 


on  July  4  in  the  presence  of  an  Amer¬ 
ican  delegation.  It  is  hoped  to  arrange 
to  have  the  United  States  national 
anthem  played  on  the  evening  of  that 
day  by  the  new  chorus  of  bells  and  to 
have  it  broadcast  across  the  Atlantic 
so  that  it  may  be  heard  in  this  country 
about  noon. 

New  Brunswick  Approves 
Tidal  Power  Project 

An  exceptionally  keen  battle  has  just 
been  concluded  in  the  New  Brunswick 
Legislature  by  the  passing  of  what  is 
known  as  the  Cooper  Dam  bill,  involv¬ 
ing  the  right  to  develop  power  from  the 
tidal  waters  of  the  Bay  of  Fundy.  This 
is  a  companion  bill  to  the  one  already 
passed  by  the  Maine  Legislature.  Those 
favoring  the  bill  stressed  the  vast 
amount  of  power  which  the  project  is 
designed  to  develop  in  Passamaquoddy 
Bay  both  for  Canada  and  the  United 
States.  Adverse  opinion  pointed  to  the 
loss  in  the  fisheries,  the  change  of  a  valu¬ 
able  harbor  into  a  landlocked  lake  and 
the  handing  over  of  New  Brunswick 
resources  to  United  States  interests. 
The  development  plans  must  be  ap¬ 
proved  by  the  Canadian  Department  of 
Public  Works  and  the  International 
Joint  Waterways  Commission.  The 
estimated-  cost  of  the  development  was 
placed  at  between  $50,000,000  and  $75,- 
000,000  by  the  proponents  of  the  bill 
and  its  initial  development  at  from  400,- 
000  hp.  to  500,000  hp.,  ultimately  to 
reach  700,000  hp.  or  800,000  hp. 


Rochester  Gas  &  Electric’s  Caneadea  Dam 


This  two-million-dollar  link  in  the 
Rochester  Gas  &  Electric  Corpora¬ 
tion’s  proposed  Genesee  River  power 
development  will  be  capable  of  pro¬ 
ducing  8,000,000  kw.-hr.  of  electrical 
energy  yearly  when  the  power  house 
is  completed.  The  dam,  viewed  in  the 


picture  from  the  spillway  side,  stands 
in  Caneadea  Creek  at  Caneadea,  N.  Y. 
It  is  128  ft.  high  in  the  center.  The 
artificial  lake  will  cover  740  acres. 
The  spillway  capacity  is  12,000  cu.ft. 
per  second.  Three  villages  disappeared 
under  the  reservoir. 
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Legislation,  Platforms  and 
Stump  Speeches 

Virginia  Passes  Water-Power  Bill — Agi¬ 
tation  Subsides  in  Oregon — “Power 
Trust"  Denounced  in  Nebraska  and 
Wisconsin — Ohio  “Pence  Law”  At¬ 
tacked — Maine  Water-Power  Issue 

A  BILL  placing  regulation  of  water¬ 
power  development  in  Virginia 
under  the  State  Corporation  Commis¬ 
sion  has  been  signed  by  Governor 
Harry  F.  Byrd.  This  measure,  which  is 
regarded  as*  of  considerable  importance 
to  hydro-electric  projects,  was  intro¬ 
duced  in  the  Legislature  at  the  instiga¬ 
tion  of  the  State  Conservation  and 
Development  Commission. 

A  review  of  75  pre-election  state¬ 
ments  contained  in  that  number  of 
petitions  filed  to  date  by  candidates 
seeking  legislative  offices  in  Oregon 
indicates  that  the  state’s  1929  Assembly 
will  be  remarkably  free  from  bills 
affecting  the  development  of  hydro¬ 
electric  power  and  the  utility  business 
in  general.  There  have  appeared  so 
far  no  “slogans,”  pledges  or  recommen¬ 
dations  in  connection  with  proposed 
laws  affecting  the  utility  industries, 
although  matters  of  this  character  have 
occupied  first  place  in  pre-election  state¬ 
ments  for  twelve  years  past. 

The  so-called  “power  trust”  consti¬ 
tuted  a  big  issue  in  the  primary  cam¬ 
paign  for  the  Republican  nomination  for 
United  States  Senator  in  Nebraska, 
with  Attorney-General  Spillman  detail¬ 
ing  at  length  to  the  voters  in  dozens  of 
towns  the  story  of  how  he  secured  a 
permanent  injunction  at  Hartington  that 
“halted  the  progress  of  the  conspiracy 
among  the  big  companies  to  destroy 
municipal  competition.”  Senator  R.  6. 
Howell,  w’ho  won  his  fight  for  renomina¬ 
tion,  insisted  that  his  record  as  a  foe  of 
monopoly  and  corporations  entitled  him 
to  another  term  and  publicly  charged 
that  the  “power  trust”  was  supporting 
Spillman  in  spite  of  his  speeches. 

A  bitter  attack  on  the  “power  trust,” 
the  Federal  Trade  Commission,  Samuel 
Insull  and  others  was  made  at  Racine, 
Wis.,  hy  .Senator  Robert  M.  LaFollette 
in  a  plea  for  .sending  a  Wisconsin  dele¬ 
gation  of  progressive  delegates  to  the 
Republican  National  Convention  at 
Kansas  City.  “The  power  monopoly  is 
a  hierarchy  of  construction  companies, 
advisory  companies,  financial  com¬ 
panies,  holding  companies,  super-holding 
companies  and  super-super-holding  com¬ 
panies,  each  with  a  .separate  organization 
to  be  maintained  and  a  separate  profit 
earned,”  said  the  Senator.  “Thej’^  own 
newspapers,  they  finance  election  cam¬ 
paigns.  they  hire  expensive  attorneys 
and  legislative  counsel  to  lobby  in  their 
interests  at  the  national  and  state 
Capitols,  where  they  ingeniously  oppose 
every  activity  that  might  tend  to  reduce 
their  indefensible  profits.” 

Writing  as  a  champion  of  Ohio 
farmers,  Charles  H.  Hubbell,  a  Cleve¬ 
land  attorney,  has  addressed  letters  to 
candidates  for  Governor  asking  each 
what  he  would  do  to  adjust  electric 
rates  in  rural  Ohio  should  he  be 


nominated  and  elected.  “What  specific 
steps  will  you  take  to  see  to  it  that  rural 
Ohio  gets  adequate  electric  service  at 
fair  and  reasonable  rates?”  asks  Mr. 
Hubbell.  “Will  you  put  a  farmer  on  the 
commission?  Will  you  favor  repeal  of 
the  Pence  law?”  The  Pence  law  makes 
it  possible  for  public  utilities  to  increase 
rates  under  bond  pending  decision  of  the 
Public  Utilities  Commission. 

At  the  state  Democratic  convention 
held  at  Waterville,  Me.,  recently  two 
mutually  antagonistic  planks  were  de¬ 
bated — one  calling  for  the  exportation 


of  power  outside  the  state  and  the  other 
declaring  against  the  repeal  of  the 
Fernald  law,  which  forbids  such  ex¬ 
portation.  Agreement  was  reached  on 
a  plank  permitting  exportation  of  power 
under  state  control.  Both  parties  are 
divided  on  the  question,  which  will  loom 
large  in  the  coming  campaign.  Gov¬ 
ernor  Brew’ster  defends  the  Fernald 
law,  declaring  that  Maine  is  not  lagging 
in  the  production  of  electrical  energy 
and  has  no  surplus  of  primary  power. 
These  contentions  are  disputed  by  the 
power  companies. 


“Electrical  World’s”  London  Letter 

Results  of  National  Electric  Week  Bring  Suggestion  of  “Electrical 
F'ortnight” — Disadvantages  of  Municipal  Control  of 
Generation — Electrical  Engineers  as  Scapegoats 

By  Bernard  C.  Holding 

Editor  of  The  Electrician 


London,  March  30. 
INCE  I  last  wrote  it  has  been  pos¬ 
sible  to  form  a  more  accurate  esti¬ 
mate  of  the  real  effect  of  the  first 
National  Electric  Week  ever  organized 
in  this  country.  Although  the  cam¬ 
paign,  of  which  details  have  been  given 
in  earlier  letters,  seems  to  have  had 
very  little  effect  on  sales,  most  of  the 
participants  agree  that  the  effort  was 
worth  the  time  and  money  expended 
upon  it,  even  if  only  for  its  propaganda 
value.  Moreover,  there  seems  to  be  a 
fairly  widespread  desire  for  an  effort 
of  longer  duration  than  a  week,  and 
the  idea  of  an  “Electrical  Fortnight” 
for  1928  is  finding  considerable  back¬ 
ing.  There  seems  to  exist  a  curious 
difference  of  opinion  as  to  whether  the 
newspaper  advertising  of  a  campaign 
of  this  kind  should  comprise  fairly 
large  spaces,  appearing  at  compara¬ 
tively  long  intervals  in  selected  papers, 
or  small  spaces  published  with  great 
regularity  in  a  large  number  of  papers 
on  lines  similar  to  the  famous  “Eat 
more  fruit”  campaign. 

The  municipally  owned  electricity 
supply  authorities  in  this  country  have 
certain  advantages  over  the  company 
undertakings,  but,  as  recent  happenings 
have  shown,  they  labor  under  very 
heavy  disabilities.  These  municipal 
undertakings  are  normally  run  by  a 
competent  electrical  engineer  who  is 
paid  by  the  municipality  and  who  is 
assisted  by  an  “electricity  committee” 
composed  of  selected  members  of  the 
local  governing  authority.  There  are, 
however,  a  number  of  towns  in  which 
the  engineer  is  placed  at  a  disadvantage 
through  the  existence  of  an  electricity 
committee  composed  of  people  possess¬ 
ing  the  most  rudimentary  ideas  regard¬ 
ing  net  only  electricity  supply  but  also 
the  running  of  any  sizable  business,  and 
W’ho,  perhaps  through  ignorance,  but 
more  often  for  local  political  motives, 
hamper  the  work  of  their  engineers. 

While  this  state  of  affairs  is  by  no 
means  new'  and  can  usually  be  borne, 
there  have  been  several  cases  of  late 
where  the  folly  of  such  a  system  of 
governance  has  been  proclaimed  for  all 


to  see.  In  one  town  possessing  an  elec¬ 
tricity  committee  of  no  fewer  than  23 
members,  w'ho  met  for  a  few'  minutes 
only  once  a  month,  charges  were  made 
of  inefficient  working,  unnecessary  ex¬ 
penditure  on  plant  and  so  on.  Fortu¬ 
nately  for  him,  the  engineer  concerned 
w'as  able  to  bring  about  an  inquiry  by 
a  w’ell-know'n  consulting  engineer, 
whose  report  not  only  acquitted  him  of 
all  the  charges,  but  also  made  recom¬ 
mendations  which  are  in  course  of  be¬ 
ing  carried  out  to  replace  the  unwieldy 
committee  of  laymen  by  a  small  panel 
of  five  business  men  of  repute. 

Less  fortunate,  however,  has  been  the 
case  of  the  engineer  of  another  munici¬ 
pal  undertaking  with  an  annual  genera¬ 
tion  approaching  250,000,000  kw.-hr. 
Charges  of  inefficient  administration, 
unauthorized  expenditure,  etc.,  have 
been  leveled  against  this  engineer  by 
the  very  people  who  were  appointed  by 
their  fellow  citizens  to  check  such 
items,  and  his  resignation  was  called 
for.  The  indigpiation  aroused  by  this 
action  has  reverberated  throughout  the 
country,  but,  despite  criticism,  the 
municipality  concerned  has  refused  to 
have  an  impartial  inquiry  and  is  leav¬ 
ing  further  investigation  of  the  allega¬ 
tions  to  a  sub-committee  chosen  from 
the  electricity  committee,  which,  if  there 
is  any  substance  in  the  charges,  was 
jointly  responsible  w'ith  the  engineer  it 
has  chosen  as  its  scapegoat.  Here  the 
matter  rests  for  the  moment,  but  there 
is  a  growing  feeling  that  incidents  of 
this  kind  may  be  repeated  from  time  to 
time  unless  some  radical  change  is  made. 

The  first  of  the  co-ordinated  regional 
schemes  of  generation  and  transmis¬ 
sion,  w’hich,  as  I  have  stated  in  an 
earlier  letter,  is  concerned  w'ith  south¬ 
east  England,  including  the  important 
area  of  Greater  London,  has  now  un¬ 
dergone  revision  at  the  hands  of  the 
Central  Electricity  Board  and  has  been 
very  considerably  modified  in  the  proc¬ 
ess.  Into  the  detailed  changes  it  is 
impossible  to  enter  here,  but  some 
idea  of  their  sweeping  nature  tnay  be 
gathered  from  the  fact  that  eighteen 
more  generating  stations  are  to  be 
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added  to  the  thirteen  “selected”  stations 
inc.udcd  in  the  original  scheme.  There 
v^ere  many  objections  to  the  original 
scheme  put  forward  by  the  Electricity 
Commissioners  last  October,  but  the 
vastly  different  scheme  which  is  now  to 
go  forward  seems  to  meet  with  general 
approval. 

An  effort  which  should  exert  a 
quickening  effect  on  domestic  electrifi¬ 
cation  is  about  to  be  launched  by  the 
Electrical  Association  for  Women,  an 
organization  which  exists  to  interest 
women  in  the  possibilities  of  electricity 
in  the  home.  The  plan  of  campaign  is 
that,  after  deciding  upon  a  national 
specification  showing  the  desirable 
number  and  position  of  electrical  out¬ 
lets  in  each  room  of  the  modern  house, 
members  of  the  association  shall  pay 
visits  to  all  new  housing  estates 
throughout  the  country  and  arrange 
deputations  to  architects,  builders, 
housing  authorities,  and  eventually  to 
the  Minister  of  Health,  with  a  view  to 
pointing  out  the  discrepancy  between 
the  electrical  needs  of  the  home-maker 
and  the  provision  that  is  being  made  to 
meet  those  needs.  It  is  obvious  that 
this  mass  demand  from  the  potential 
occupants  of  new  houses  will  be  more 
effective  than  a  trade-organized  at¬ 
tempt  to  achieve  the  same  purpose. 


Philadelphia  and  Baltimore 
Utilities  Resume  Fight 

Having  failed  to  settle  their  contro¬ 
versy  over  the  right  to  serve  Havre  de 
Grace,  Md.,  and  adjacent  territory  in 
Harford  County  after  several  months 
of  negotiation,  the  Consolidated  Gas, 
Electric  Light  &  Power  Company  of 
Baltimore  and  the  Philadelphia  Electric 
Company,  owner  of  the  Northern  Mary¬ 
land  Power  Company,  will  resume  their 
fight  in  the  Circuit  Court  for  Cecil 
County,  Md.  This  case,  springing 
from  a  rivalry  which  probably  en¬ 
visages  more  than  merely  supplying  a 
small  territory  with  light  and  power, 
has  been  reported  from  time  to  time  in 
the  Electrical  World. 

A  suit  by  the  Philadelphia  company 
to  set  aside  the  order  of  the  Public 
Service  Commission  granting  the  Bal¬ 
timore  company  the  right  to  serve 
Havre  de  Grace  was  postponed  in  Cecil 
County  last  January.  The  Baltimore 
company  asked  for  the  postponement  so 
as  to  ascertain  whether  a  settlement 
could  be  arranged  by  which  it  would 
buy  the  property  of  the  Northern  Mary¬ 
land  Power  Company. 

Inability  of  the  two  companies  to 
agree  on  a  price  for  the  property  has 
resulted  in  the  termination  of  negotia¬ 
tions,  and  the  Philadelphia  company  has 
instructed  its  counsel  to  have  the  case 
set  for  a  hearing  at  an  early  date. 
The  Maryland  Public  Service  Commis¬ 
sion,  a  codefendant  with  the  Baltimore 
company,  is  opposed  to  an  early  trial. 
Meanwhile  work  on  a  transmission  line 
from  the  Conowingo  hydro-electric  plant 
to  the  Northern  Maryland  system  at 
Havre  de  Grace  is  to  be  begun  by  the 
Philadelphia  interests. 


Purchases  and  Mergers 

Montana  Power  Company  Is  Acquired 
by  American  Power  &  Light — New 
York  and  Many  Other  States  See 
Numerous  Shifts  in  Control 

An  unusually  important  trans¬ 
fer  of  utility  property  was  effected 
when,  as  officially  announced  on  April 
6,  the  Montana  Power  Company  and 
the  American  Power  &  Light  Company 
agreed  to  merge,  subject  to  the  ap¬ 
proval  of  stockholders.  The  combined 
capital  investment  of  these  two  com¬ 
panies  amounts  to  $115,000,000.  The 
necessary  corporate  action  will  be  taken 
by  shareholders  about  April  24.  Finan¬ 
cial  details  of  the  merger  will  be  found 
under  “Financial  and  Statistical  News.” 

The  American  Power  &  Light  Com¬ 
pany,  which  is  managed  by  the  Electric 
Bond  &  Share  Company,  has  recently 
taken  control  of  the  Washington  Water 
Power  Company  (Electrical  World, 
Jan.  21,  page  166,  and  March  24,  page 
627),  whose  system  is  interconnected 
with  that  of  the  Montana  Power  Com¬ 
pany.  The  American  Power  &  Light 
controls  also  large  operating  properties 
in  Kansas,  Nebraska,  Minnesota,  Texas, 
Florida,  Oregon  and  other  states.  As 
elsewhere  reported,  by  a  vote  on  Mon¬ 
day  of  this  week  in  Portland,  Ore.,  the 
electors  of  that  city  refused  to  allow 
purchase  of  the  Northwestern  Electric 
Company  by  the  Portland  Electric 
Power  Company,  thus  leaving  the  for¬ 
mer  still  the  property  of  the  American 
Power  &  Light. 

The  Montana  Power  Company,  of 
which  John  D.  Ryan  has  been  the  presi¬ 
dent  and  directing  power,  has,  it  is  be¬ 
lieved,  for  years  resisted  efforts  to  ac¬ 
quire  it.  Closely  associated  with  the 
Anaconda  Copper  Mining  Company,  it 
has  enjoyed  much  prosperity,  con¬ 
trolling  hydro-electric  subsidiaries  at 
Great  Falls,  Mont.,  and  elsewhere. 

The  Associated  Gas  &  Electric  Company 
has  purchased  the  Delaware  &  Otsego 
Light  &  Power  Company  of  Franklin, 
N.  Y.,  serving  that  place  and  nearby  com¬ 
munities.  Headquarters  have  been  moved 
to  Ithaca. 

A  certificate  has  been  filed  by  the  Platts- 
burg  Gas  &  Electric  Company  in  the  office 
of  the  Secretary  of  State  at  Albany,  N.  Y., 
announcing  merger  with  the  Eastern  New 
York  Electric  &  Gas  Company,  Inc.,  of 
Granville  and  assuming  that  name. 

A  court  decision  has  been  handed  down 
in  the  Hammond  Light  &  Power  Company 
case  referred  to  in  these  columns  on  March 
24  (page  627)  favoring  F.  A.  Southgate 
and  his  associates  in  the  St.  Lawrence 
County  Utilities,  purchasers  of  54  per  cent 
of  the  Hammond  company’s  stock,  and  de¬ 
claring  illegal  the  election  of  directors  by 
Michael  Doyle  and  associates  of  the  Oswe- 
gatchie  Light  &  Power  Company,  who  had 
bought  46  per  cent. 

Application  has  been  made  to  the  New 
York  Public  Service  Commission  to  permit 
exchange  of  the  capital  stock  of  the  Cort¬ 
land  County  Traction  Company  for  stock 
of  the  Mohawk-Hudson  Power  Corpora¬ 
tion.  The  traction  company  for  35  years 
has  operated  the  Cortland  light  and  power 
plant,  supplying  also  Homer,  Preble, 
McGraw  and 'surrounding  territory.  It  is 
capitalized  at  $320,000. 

Purchase,  already  noted,  by  the  Inter¬ 
state  Public  Service  Company  of  four  small 


electric  properties  in  and  near  Columbus, 
Ind.,  for  $97,500  has  been  approved  by  the 
Indiana  Public  Service  Commission.  The 
companies  are  the  H.  F.  Clevenger  Elec¬ 
tric  Company,  Columbus;  the  Trafalgar 
Light  &  Power  Company,  the  Winterrowd 
Electric  Company,  Flat  Rock,  and  property 
owned  by  H.  F.  Clevenger  south  of 
Columbus. 

\’oters  of  Caldwell,  Kan.,  have  approved 
the  sale  of  the  city’s  electric  light  and 
water  plants  to  the  Western  Light  & 
Power  Corporation,  with  headquarters  at 
Salina.  The  consideration  was  $205,000 
cash.  The  vote  also  authorized  the  City 
Commission  to  grant  a  20-year  franchise. 
The  proposal  to  sell  the  plants  to  a  former 
and  lower  bidder  lost  several  weeks  ago, 
and  the  vote  to  sell  to  the  Salina  organiza¬ 
tion  was  carried  by  only  74  votes. 

Negotiations  are  under  way  for  the  sale 
by  the  city  of  Claflin,  Kan.,  to  the  United 
Power  &  Light  Corporation,  Abilene,  of 
the  municipal  distribution  system  and  8 
miles  of  transmission  line. 

After  having  voted  down  by  513  to  366, 
at  a  special  election  in  February,  a  proposal 
to  sell  the  municipal  electric  lighting  plant 
to  the  lowa-Nebraska  Light  &  Power 
Company,  College  View,  a  Lincoln  educa¬ 
tional  suburb,  has  now  voted,  411  to  318, 
to  sell  for  $35,000  in  consideration  of  an 
agreement  by  the  company  to  supply  gas 
to  the  town  at  the  Lincoln  rate. 

Palmer  (Neb.)  voters  have  voted  by  154 
to  35  to  sell  the  municipal  electric  system 
to  the  Central  Power  Company,  Grand 
Island,  which  will  build  a  transmission  line 
there  and  continue  through  to  Central  City, 
thus  effecting  a  loop.  Julian,  Neb.,  also 
voted  with  only  two  dissentients  to  sell  its 
plant  to  the  Central  Power  Company. 

An  offer  cf  $330,000  by  the  Southern 
Colorado  Power  Company  for  the  munici¬ 
pal  light  and  power  plant  of  Lamar,  Colo., 
has  been  raised  to  $400,000. 

The  Northern  States  Power  Company 
has  made  a  formal  offer  of  $350,000  cash 
for  the  competing  municipal  electric  light¬ 
ing  plant  at  Sioux  Falls,  S.  D.  The  offer 
includes  all  physical  property  of  the  system 
but  does  not  include  the  buildings  and  land. 

The  sale  of  the  Bartlesville  (Okla.)  Gas 
&  Electric  Company  to  the  Southwestern 
Gas  &  Electric  Company  has  been  ap¬ 
proved  by  the  Oklahoma  Corporation  Com¬ 
mission.  The  Bartlesville  company  was 
formerly  a  Doherty  property. 

Purchase  of  the  Burnsville  (N.  C.) 
Light,  Heat  &  Power  Company,  serving 
Burnsville,  Bakersville,  Toecane  and  Mica- 
ville,  by  the  East  Coast  Utilities  Company 
of  Chicago  is  announced.  Lines  are  to  be 
built  to  Mars  Hill  and  Marshall  and  to 
other  points  in  western  North  Carolina. 

The  Carolina  Gas  &  Electric  Company, 
whose  bid  of  $1,271,000  for  the  municipal 
electric  plant  of  Kinston,  N.  C.,  is  to  be 
submitted  to  popular  vote  in  July,  after 
tentative  approval  by  the  City  Council, 
now  offers  to  add  $86,000  to  its  bid  to  make 
it  equal  to  another  one  rejected- by  the 
Council  as  vaguely  worded.  Should  the 
bid  be  indorsed  at  the  polls,  the  Mayor  of 
the  city  advocates  paying  off  the  city’s  debt 
of  ^3,000  as  it  falls  due  and  creating  a 
special  fund  out  of  the  balance  to  be  spent 
on  such  improvements  as  the  voters  indorse. 

Voters  of  Athens,  Ala.,  have  voted  down 
decisively  the  proposal  to  sell  the  city’s 
plant  to  the  Alabama  Power  Company  for 
$113,000.  This  is  the  third  time  in  about 
fifteen  years  that  the  city  has  refused  to 
sell  the  plant. 

Waxhaw,  N.  C.,  and  Walhalla,  S.  C.,  in 
addition  to  Walnut  Cove,  N.  C.  (already 
noted),  have  voted  unanimously  to  sell  their 
distribution  systems  to  the  Southern  Public 
Utilities  Company  of  Charlotte,  N.  C. 

The  Texas  Utilities  Company  has  placed 
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a  new  power  plant  in  operation  at  Sonora, 
l  ex.,  after  purchasing  the  local  plant  and 
that  at  Eldorado. 

Application  to  the  California  Railroad 
Commission  for  authority  to  acquire  the 
Fair  Oaks  Electric  Company  for  $37,500, 
to  assume  its  indebtedness  of  ^,500  and  to 
consolidate  the  system  with  its  own  has 
been  made  by  the  Great  Western  Power 
Company.  The  Fair  Oaks  company  serves 
the  unincorporated  town  of  Fair  Oaks  and 
surroimding  territory  12  miles  northeast  of 
Sacramento  and  has  been  purchasing  all 


its  energy  from  the  Great  Western  Power. 

The  Mid-West  Utilities,  Limited,  a  sub¬ 
sidiary  of  the  International  Utilities  Cor¬ 
poration,  has  purchased  the  plants  owned 
and  operated  under  franchises  in  southern 
Saskatchewan,  Canada,  by  the  Northern 
Light  &  Power  Company.  The  plants 
taken  are  those  at  Broadview,  Indian  Head, 
Wolseley,  Moosomin  and  Grenfell. 

Shareholders  of  the  Quebec  Railway, 
Light,  Heat  &  Power  Company  have  ap¬ 
proved  its  sale  to  the  Quebec  Power  Com¬ 
pany. 


Three  Topics  Predominate  at  Omaha 

Cheap  Power  as  a  Magnet  for  Industry,  the  Tri-County  Project 
and  Rural  Service  Provide  Fruitful  Sessions  for 
Meeting  of  Nebraska  N.E.L.A. 


INTEREST  at  the  twenty-seventh 
annual  convention  of  the  Nebraska 
Section  of  the  National  Electric  Light 
Association,  held  at  Omaha  on  April 
4  and  5,  centered  in  the  result  of  a  study 
made  by  Ford  Bates  of  the  Nebraska 
Power  Company  of  the  factor  of  clieap 
power  in  the  location  of  manufacturing 
industries,  in  the  report  of  a  special  en¬ 
gineering  committee  as  to  the  feasibility 
of  the  Tri-County  project  in  central 
Nebraska,  for  which  government  and 
state  aid  have  been  asked  by  the  pro¬ 
moters,  and  in  the  progress  of  rural 
electrification. 

Mr.  Bates’  study  was  of  Nebraska  in¬ 
dustries.  He  found  that  in  the  location 
of  industries  consideration  was  first 
given  to  the  market  for  the  production, 
then  to  these  other  things  in  the  order 
named :  Availability  of  raw  material, 
transportation,  labor  supply,  building 
costs,  financial  accommodations,  and, 
last,  cheap  power.  He  instanced  the 
failure  of  the  Keokuk  plant  to  draw  in¬ 
dustries  to  it  and  the  final  necessity  of 
selling  energy  to  St.  Louis,  with  its 
thousands  of  factories  and  workshops,  as 
typical  of  the  situation. 

Roy  Page,  assistant  general  manager 
of  the  Nebraska  Power  Company,  re¬ 
ported  for  the  special  engineering  com¬ 
mittee  that  under  no  one  of  the  five 
plans  for  the  Tri-County  project  pre¬ 
sented  by  the  government  would  the 
power  section  take  care  of  itself,  let 
alone  aid  in  reducing  the  cost  of  irrigat¬ 
ing  the  land  as  proposed.  The  commit¬ 
tee  found  that  the  electrical  energy 
which  could  be  produced  there  could  not 
compete  with  existing  sources  of  supply. 

The  proposal  was  condemned  as  eco¬ 
nomically  unsound,  and  studies  were 
presented  which  showed  that  the  pres¬ 
ent  sources  of  production,  being  nearer 
the  principal  power  markets  of  the  state, 
can  put  out  energy  at  a  lower  price.  Be¬ 
cause  of  the  ever-increasing  size  and 
efficiency  of  steam  plants  and  the  fact 
that  hydro-plant  efficiency  has  about 
reached  its  maximum,  mailing  the  cost 
of  hydro  production  almost  entirely  a 
function  of  investment,  the  development 
of  this  and  similarly  located  high-cost 
large  water  powers  must  w'ait  until  the 
nearby  market  has  grown  so  that  the 
necessary  investment  will  be  justified, 
thus  offsetting  the  high  cost  of  distribu¬ 
tion  to  points  of  use. 


This  investigation  was  undertaken  on 
the  theory  that  if  the  project  offered  a 
more  economical  source  of  electrical 
energy,  the  power  companies  should 
make  the  development.  Dean  Ferguson 
of  the  University  of  Nebraska,  discuss¬ 
ing  the  report,  said  that  the  committee 
had  underestimated  and  undervalued  the 
possibilties  of  development  of  a  market 
in  the  immediate  territory.  He  thought 
that  taking  a  smaller  unit  of  develop¬ 
ment  would  have  yielded  more  satis¬ 
factory  results. 

Many  Hydro  Plants  Idle 

Dr.  G.  E.  Condra,  head  of  the  state 
conservation  department,  gave  statistics 
showing  that  of  the  286  water-power  de¬ 
velopments  in  the  state  in  past  years, 
only  70  are  now  operated.  One  con¬ 
tributing  factor  was  the  decline  of  local 
power  demands,  and  another  was  better 
methods  of  development. 

C.  W.  Amidon,  president  of  the  Cen¬ 
tral  Power  Company,  which  operates 
both  types  of  plants,  gave  as  the  result 
of  his  experience  that  the  hydro  plant 
costs  more  to  construct  and,  because  of 
the  interest  cost,  more  to  operate,  and 
in  Nebraska  sand  in  river  bottoms  forces 
a  higher  maintenance  cost.  The  com¬ 
pany’s  hydro  plants  were  idle  many 
hours  last  year  because  of  low  water  and 
slush  ice.  The  successful  method  is  to 
develop  the  load  of  the  steam  plant  to 
the  point  where  the  hydro  is  available 
only  for  emergency;  it  cannot  be  con¬ 
sidered  as  a  primary  but  as  a  secondary 
source,  to  be  used  only  when  conditions 
are  favorable.  Similar  experiences  were 
related  by  George  W.  Steinmyer,  dis¬ 
trict  manager  lowa-Nebraska  Light  & 
Power  Company. 

L.  E.  Nelson,  Omaha  merchant,  dis¬ 
cussing  trade  relations,  said  that  the 
light  and  power  companies  were  making 
the  competitive  situation  very  difficult  for 
retailers  of  limited  capital.  He  criticised 
the  use  of  premiums  by  the  companies  in 
selling  merchandising  and  the  terms  ex¬ 
tended.  He  had  no  criiticism  of  prices. 
C.  N.  Chubb,  president  lowa-Nebraska 
Light  &  Power  Company,  said  that  on 
the  power  companies  was  laid  the  bur¬ 
den  of  pioneering  in  both  invention  and 
creation  of  a  demand.  This  department 
should  always  be  operated  at  a  profit, 
and  he  urged  co-operation  of  retailers 
with  power  companies. 


Great  progress  in  reaching  the  farmer 
with  dependable  service  was  reported  by 
W.  R.  McGeachin,  assistant  general 
manager  lowa-Nebraska  company;  S.  P. 
McFadden,  general  manager  Western 
Public  Service  Company,  and  Prof.  E.  E. 
Brackett,  University  of  Nebraska.  The 
general  opinion  was  that  a  service  charge 
with  a  lower  energy  rate  would  promote 
greater  use  of  energy  and  prove  better 
in  the  long  run  for  both  producer  and 
consumer.  Professor  Brackett  gave  the 
results  of  a  survey  that  showed  2,200 
rural  consumers,  only  a  few  of  them 
connected  with  municipal  plants.  Rates 
run  from  5|  cents  to  14.42  cents  a  kilo¬ 
watt-hour,  and  the  average  consumption 
is  520.8  kw.-hr.  per  year. 

Other  features  of  the  program  in¬ 
cluded  papers  on  legal  aspects  of  the 
year,  merchandising  methods,  service 
problems,  safety  conferences,  inductive 
co-ordination,  transformer  loads,  fuel 
and  radio. 

C.  W.  Amidon  of  Grand  Island  was 
named  president;  S.  P.  McFadden, 
Scottsbluff,  vice-president;  Thorne  A. 
Browne,  Lincoln,  re-elected  secretary, 
treasurer  and  managing  director.  The 
registration  totaled  155. 

- W> 
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Radio  Board  Elects  Officers.— Ira 
E.  Robinson  of  Grafton,  W.  Va.,  newest 
member  of  the  Federal  Radio  Commis¬ 
sion,  was  unanimously  elected  chairman 
at  a  meeting  of  the  commission  late  last 
week,  and  Judge  E.  O.  Sykes  was  elected 
vice-chairman. 


Columbus  (Ohio)  May  Enlarge 
Municipal  Plant. — Plans  for  expan¬ 
sion  of  the  municipal  lighting  plant  have 
been  outlined  by  Service  Director  Duffy 
of  Columbus,  Ohio.  They  include  in¬ 
stallation  of  a  7,500-kw.  generating  unit, 
additional  distribution  systems,  new 
stokers  and  boiler  equipment  and  a  new 
automatic  substation  for  the  South 
Side,  involving  a  total  expenditure  of 
$515,000. 


Ponca  City,  Okla.,  Rebuilding  Its 
Plant.  —  A  new'  municipal  plant  is 
under  way  at  Ponca  City.  Okla.,  Super¬ 
intendent  J.  W.  Crow  reports,  in  which 
will  be  installed  two  1,125-kva.  gener¬ 
ators  driven  by  Diesel-oil  engines,  to 
which  will  be  added  the  two  engines 
now  in  service  in  the  old  plant.  The 
total  cost  is  put  at  $300,000. 


Cedar  River  Dam  to  Wait. — Al¬ 
though  the  Iowa  Railway  &  Light  Cor¬ 
poration  has  submitted  an  application 
for  permission  to  erect  and  operate  a 
two-million-dollar  dam  and  hydro-elec¬ 
tric  plant  on  Cedar  River  near  Roch¬ 
ester,  Iowa,  Isaac  B.  Smith,  Cedar 
Rapids,  president  of  the  corporation, 
states  that  the  project  wdll  not  be  actu¬ 
ally  undertaken  for  three  years  or  until 
the  present  plant  proves  inadequate. 

Electrical  World  —  VolPl .  A  o.l5 


7S0 


fhe  new  9,500-hp.  project  includes  a 
reservoir  of  2,250  acres,  a  concrete  dam 
with  a  crest  22  ft.  above  normal  water 
level,  a  power  house  140  ft.  long  and 
five  hydro-electric  units  of  1,400  kva. 
each. 


Alouette  Plant  of  British  Colum¬ 
bia  Company  Begins  Operation. — 
The  Alouette  power  plant  of  the  British 
Columbia  Electric  Railway  Company 
has  received  the  finishing  touches  to 
the  equipment,  and  the  plant  began  gen¬ 
erating  on  March  29.  It  will  be  joined 
to  the  system  of  the  British  Columbia 
Electric  on  the  lower  mainland  in  the 
course  of  a  week  or  so.  The  plant, 
which  cost  $2,500,000  to  erect  and  took 
approximately  three  years  to  complete, 
was  described  and  illustrated  in  the 
Electrical  World  for  Feb.  25  (page 
424.) 


Petroleum  Industry  Electrical 
Association  Formed.  —  Formation  at 
Fort  Worth,  Tex.,  of  the  Petroleum  In¬ 
dustry  Electrical  Association  is  an¬ 
nounced,  and  immediate  steps  will  be 
taken  to  embrace  the  entire  country  in 
the  scope  of  its  organization,  according 
to  T.  J.  McMahon  of  Houston,  who  was 
elected  president.  The  association  rep¬ 
resents  an  investment  of  approximately 
$15,000,000,  Mr.  McMahon  says,  and  is 
meant  to  “weld  for  mutual  helpfulness 
the  entire  telephone,  telegraph  and  elec¬ 
trical  systems  of  the  numerous  oil  and 
gas  pipe-line  companies  and  refineries  of 
the  Southwest.” 


Vernonia  (Ore.)  Light  &  Power 
Gets  on  Its  Feet. — Intervening  at  the 
request  of  stockholders  and  customers  of 
the  Vernonia  Light  &  Power  Company 
after  litigation  failed  to  give  relief,  the 
Oregon  Public  Service  Commission  has 
effected  a  settlement  of  the  affairs  of 
this  company,  which  has  been  in  the 
hands  of  a  receiver  for  the  past  year. 
G.  W.  Ford,  formerly  manager  of  the 
Toledo  (Ore.)  Light  &  Power  Corpora¬ 
tion,  will  take  charge  of  operation,  as 
receiver,  and  the  commission’s  engineer 
has  established  rules  and  regulations 
under  which  the  utility  may  operate  and 
discharge  outstanding  obligations. 


Empire  State  Association’s  Wom¬ 
en’s  Section  Meets. — A  well-planned 
program  was  drawn  up  for  the  annual 
meeting  of  the  Women’s  Section  of  the 
Empire  State  Gas  and  Electric  Associa¬ 
tion  at  Briarcliff  Manor,  N.  Y.,  on 
Thursday  and  Friday  of  this  week.  It 
included  papers  on  “The  Home  Service 
Department,”  by  Helen  A.  Smith, 
Rochester;  “Aids  in  Teaching  the  Use 
of  Service  in  the  Home,”  Marion 
Brainard,  New  York;  “The  Rural  Home 
of  \esterday.  Today  and  Tomorrow,” 
Dr,  Ruby  Green  Smith,  Cornell  Uni- 
Wsity :  “Electricity  in  the  Farm 
Home,”  Elizabeth  Sweeney;  “The  Farm 
Kitchen,”  Laura  Rischman;  “Women 
m  Public  Utilities,”  Sara  Harris,  Utica; 

Developing  Women’s  Work  in  the 
Public  Utilities,”  Marguerite  Brad¬ 
shaw,  Nyack;  “Representing  the  Cus¬ 
tomer,”  Florence  Everett,  New  York; 
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“The  Public  Speaking  Committee,” 
Frank  W,  Smith,  New  York;  “Rail¬ 
roading  from  a  Woman’s  Viewpoint,” 
Olive  Dennis,  and  “Our  Civic  Re¬ 
sponsibilities,”  Mrs.  Arthur  Livermore. 
Luncheon  speakers  were  to  be  Mrs. 
Christine  Frederick,  Miss  Lena  M.  Pril- 
lips  and  F.  W.  Fisher,  director  public 
relations  Rochester  Gas  &  Electric  Com¬ 
pany. 


Dr.  Mead  Declares  that  All  Irri¬ 
gation  Power  Plants  Pay. — While 
on  a  visit  of  inspection  to  the  Elephant 
Butte  dam  and  irrigation  project.  Dr. 
Elwood  Mead,  chief  of  the  United 
States  Bureau  of  Reclamation,  made  the 


Coming  Meetings 

[A  complete  directory  of  electrical 
associations,  with  their  secretaries,  is 
published  in  the  first  Issue  of  every 
volume.  For  latest  list  see  EIi.bcthicai, 
World  for  Jan.  7,  page  80.] 

American  Institute  of  Electrical  Engi¬ 
neers  —  Baltimore  regional  meet¬ 
ing,  April  17-19;  New  Haven  re¬ 
gional  meeting,  May  9-11 ;  national 
con  V  ention.  Cosmopolitan  Hotel, 
Denver,  June  25-29.  P.  L.  Hutch¬ 
inson,  33  West  39th  St.,  New  York. 
American  Welding  Society — Engineer¬ 
ing  Societies  Building,  New  York, 
April  25-27.  M.  M.  Kelly,  29  West 
39th  St.,  New  York. 

American  Electrochemical  Society — 
Bridgeport,  Conn.,  April  26-28.  C.  G. 
Fink,  Columbia  University,  New 
York. 

Missouri  Association  of  Public  Utilities 
— Jefferson  City,  April  26-28.  F.  D. 
Beardslee,  315  North  Twelfth  St., 
St.  Louis. 

Arizona  Utilities  Association — Pres¬ 
cott,  Ariz.,  April  26-28.  M.  G.  San¬ 
ders,  Industrial  Congress  Bldg., 
Phoenix,  Ariz. 

Southwestern  Public  Service  Associa¬ 
tion — Dallas,  Tex.,  May  2-5.  E.  N. 
Willis,  403  Slaughter  Bldg.,  Dallas. 

Middle  West  Division,  N.  E.  L.  A.— Ho¬ 
tel  Statler,  St.  Louis,  May  9-11.  T. 
A.  Browne.  1519  O  St.,  Lincoln,  Neb. 
Arkansas  Utilities  Association — Arling¬ 
ton  Hotel,  Hot  Springs  National 
Park,  May  14-16.  R.  I.  Brown, 
Arkansas  Power  &  Light  Co.,  Little 
Rock. 

American  Society  of  Mechanical  Engi¬ 
neers — Pittsburgh,  May  14-17.  Calvin 
W.  Rice,  29  West  39th  St.,  New  York. 

National  Electric  Light  Association — 
Atlantic  City,  June  4-8.  P.  S.  Clapp, 
420  Lexington  Ave.,  New  York. 

American  Association  of  Engineers — 
Hotel  Hussman,  El  Paso,  Tex.,  June 
4-6.  M.  E.  Mclver,  63  E.  Adams  St, 
Chicago. 

Electrical  Supply  Jobbers’  Association 
— The  Homestead,  Hot  Springs,  Va., 
June  5-8.  E.  Donald  Tolies,  165 
Broadway,  New  York. 

National  Electrical  Manufacturers’ 
Association — 'The  Homestead,  Hot 
Springs,  Va.,  June  11-15.  S.  N. 
Clarkson,  420  Lexington  Ave.,  New 
York. 

Pacific  Coast  Division,  N.E.L.A.  — 
Hotel  Huntington,  Pasadena,  Cal., 
June  12-15.  S.  H.  Taylor,  447  Sutter 
St,  San  FYancisco. 

Georgia  Electrical  Association — Savan¬ 
nah,  June  14  and  15.  J.  J.  Mc¬ 
Donough,  Georgia  Power  Co.,  Dublin, 
Ga. 

Northwest  Division,  N.E.L.A. — Port¬ 
land,  Ore.,  June  19-22.  B.  Snow, 
1208  Spalding  BldST-,  Portland,  Ore. 

Canadian  Electrical  Association — SS. 
"Richelieu”  from  Montreal  to  Sague¬ 
nay  and  return,  June  20-23.  H.  M. 
Lyster,  712  Power  Bldg.,  Montreal. 


Statement  that  all  revenues  derived  from 
the  development  of  hydro-electric  power 
at  that  dam  will  go  to  the  two  irriga¬ 
tion  districts  which  are  served  by  the 
reservoir.  Dr.  Mead  said  that  the  con¬ 
tract  of  the  districts  with  the  El  Paso 
Electric  Company  for  the  purchase  of 
power,  on  which  hinges  the  ultimate 
construction  of  the  power  project,  had 
been  informally  approved  by  the  Secre¬ 
tary  of  the  Interior.  He  added :  “There 
is  unquestionably  a  large  amount  of 
potential  power  at  the  dam  and  it 
should  be  utilized.  Development  of  the 
power  is  especially  advantageous  be¬ 
cause  of  the  market  afforded  by  El  Paso. 
There  is  not  a  single  power  plant  built 
on  any  of  our  projects  that  is  not  profit¬ 
able.  Revenues  from  the  Minidoka 
(Idaho)  plant  this  year  will  nearly  pay 
operating  expenses  of  the  irrigation 
project.” 


More  Rate  Reductions  in  Kansas. 
— Voluntary  reductions  in  residence 
lighting  rates  in  four  towns  have  been 
announced  by  the  Kansas  Power  &  Light 
Company,  Topeka.  The  new  rate  pro¬ 
vides  for  the  first  30  kw.-hr.  at  12  cents 
and  all  in  excess  at  6  cents;  formerly 
the  rate  was  15  cents  stepped  down  to 
10  cents.  Substantial  rate  reductions  to 
Peabody  and  Junction  City,  Kan.,  have 
also  been  voluntarily  made  by  the 
United  Power  &  Light  Corporation, 
with  headquarters  in  Abilene.  These 
reductions  are  in  line  with  the  Kansas 
Public  Service  Commission’s  policy  of 
lower  and  more  uniform  rates  through¬ 
out  the  state. 


Water  Resources  of  Virginia. — • 
“Water  Resources  of  Virginia,”  a 
volume  of  more  than  500  pages  con¬ 
taining  all  data  compiled  by  the  steam- 
gaging  stations  of  the  state — some  sixty 
in  number — since  they  began  function¬ 
ing,  is  just  off  the  press.  The  book 
was  compiled  by  the  state  Geological 
Survey,  an  agency  of  the  Conservation 
and  Development  Commission,  in  co¬ 
operation  with  the  federal  Geological 
Survey.  The  data  were  obtained  by 
J.  J.  Dirzulaitis  and  G.  C.  Stevens,  who 
are  in  charge  of  stream-gaging  work 
for  the  state  survey.  Stream-gaging 
work  began  on  some  Virginia  streams 
about  thirty  years  ago,  and  the  volume 
just  published  covers  this  entire  period. 
It  also  includes  a  summary  of  the  re¬ 
port  of  the  water-power  possibilities  of 
the  Potomac  River  system  made  by 
Major  M.  C.  Tyler,  of  the  United  States 
Army  Corps  of  Engineers. 


Westchester  Lighting  Company 
Reduces  Rates. — New  rates  for  elec¬ 
trical  energy  which  will  save  customers 
of  the  Westchester  Lighting  Company 
and  affiliated  companies,  serving  Yon¬ 
kers,  Mount  Vernon,  New  Rochelle, 
White  Plains  and  other  places  north  of 
New  York  City,  more  than  $400,(X)0  a 
year  will  become  effective  on  June  1, 
the  company  announces.  Reductions 
range  from  4^  to  18  per  cent.  Under 
the  new  schedule  the  charge  for  the 
first  50  kw.-hr.  used  in  a  month  will  be 
lOi  cents  a  kilowatt-hour;  for  the  next 
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50  kw.-hr.,  10  cents;  for  the  next  100 
kw.-hr.  9i  cents,  and  so  on  in  descend¬ 
ing  ratio  to  6  cents  for  all  energy  in 
excess  of  1,000  kw.-hr.  The  present 
rate,  fixed  two  years  ago,  is  11  cents  a 
kilowatt-hour. 


Engineering  Index  Extended. — 
Extension  of  the  old  “Engineering  In¬ 
dex”  supplied  by  the  American  Society 
of  Mechanical  Engineers  has  been  un¬ 
dertaken  by  that  society,  which  an¬ 
nounces  that  its  new  “Weekly  Engineer¬ 
ing  Index  Service”  is  now  “in  full 
swing.”  More  than  seventeen  hundred 
publications  are  reviewed  by  this  serv¬ 
ice,  each  article  is  briefly  described,  and 
the  resultant  notes  are  classified  under 
thirteen  subject  headings,  printed  on 
index  cards  and  sent  to  subscribers. 
Under  the  classification  “Electrical” 
there  are  eight  subdivisions.  Major 
Carlos  de  Zafra,  29  West  Thirty-ninth 
Street,  New  York,  is  the  director  of  the 
Engineering  Index  Service. 


Connecticut  Light  &  Power  Engi¬ 
neers  Remain  at  Waterbury.  — 
Through  a  misunderstanding  it  was  an¬ 
nounced  in  the  Electrical  World  for 
March  31  that  the  engineering  depart¬ 
ment  of  the  Connecticut  Light  &  Power 
Company  was  to  be  transferred  on  April 
1  to  Hartford,  with  the  sales  organiza¬ 
tion,  including  merchandise  sales  and 
advertising.  C.  L.  Campbell,  treasurer, 
informs  the  Electrical  World  that  the 
engineering  department  still  remains  in 
Waterbury  under  the  general  direction 
of  Irvin  W.  Day,  vice-president  in 
charge  of  engineering  and  operations. 
The  sales  organization  has  moved  to  36 
Pearl  Street,  Hartford,  being  under  the 
direction  of  R.  H.  Knowlton,  vice- 
president  in  charge  of  sales.  The  Hart¬ 
ford  office  has  been  for  the  past  year 
and  a  half  headquarters  of  the  presi¬ 
dent,  treasurer  and  financial  interests  of 
this  company  and  the  other  companies 
controlled  by  the  Connecticut  Electric 
Service  Company. 


San  Joaquin  Power  Drops  Small 
Hydro  Filing. —  In  connection  with 
certain  group  filings  on  prospective 
hydro-electric  sites  in  the  mountain  area 
several  years  ago  the  San  Joaqu’n  Light 
&  Power  Corporation,  Fre.snc,  Calif,, 
filed  on  Whisky  Creek,  a  tributary  of 
the  San  Joaquin  River  in  the  Big  Creek 
region.  The  site  is  small  and  capable 
only  of  a  2,000-hp.  development  as  a 
stream-flow  plant.  When  notice  was 
received  that  hearing  on  the  application 
had  been  set. for  March  27  the  company 
decided  to  relinquish  its  filing  as  the 
development  would  not  be  undertaken 
for  many  years,  if  ever,  and  the  cost 
of  the  plant  would  be  high  and  its  ca¬ 
pacity  small.  At  the  time  the  applica¬ 
tion  was  withdrawn  the  company  noti¬ 
fied  the  Division  of  Water  Rights  that 
if  future  power  demands  should  justify 
it  the  company  would  refile  its  applica¬ 
tion.  Withdrawal  of  the  application 
gave  rise  to  erroneous  newspaper  stories 
that  the  company  had  dropped  its  whole 
San  Joaquin  and  Kings  River  hydro¬ 
electric  development  plans. 


Commission 

Rulings 

c/fK _ 

Purchase  of  Controlling  Interest  by 
Non-Residents. — The  Public  Service  Com¬ 
mission  of  Pennsylvania  held,  in  adjudicat¬ 
ing  a  complaint  brought  by  the  Borough  of 
Brookville  against  the  Solar  Electric  Com¬ 
pany  and  the  Penn  Public  Service  Corpora¬ 
tion,  that  no  violation  of  the  law  is  involved 
in  the  purchase  of  the  stock  of  an  electric 
company  by  a  non-resident  in  the  interest 
of  a  holding  company  which  owns  another 
electric  company  operating  in  the  state, 
although  the  commission  had  refused  to 
approve  the  purchase  of  the  stock  of  the 
first  company  by  the  one  last  mentioned  and 
had  approved  the  purchase  or  condemnation 
of  its  works  by  the  complainant  borough. 


Indiana  Commission  Orders  Costs  of 
Company  Audits,  Appraisals  and  At¬ 
torneys’  Fees  Charged  Against  Net  In¬ 
come. — A  blow  at  an  alleged  practice  by 
Indiana  utilities  of  charging  to  operating 
expenses  large  sums  incurred  by  audits,  ap¬ 
praisals  and  attorney  fees  has  been  struck 
by  the  Indiana  Public  Service  Commission, 
which  has  ordered  that  in  the  future  such 
expenditures  be  made  from  net  income. 
•The  commissioners  declared  that  the  new 
rule  will  save  utility  patrons  approx¬ 
imately  $1,000,000  a  year.  According  to 
Commissioner  Calvin  McIntosh,  the  resolu¬ 
tion  is  the  result  of  a  hearing  he  conducted 
about  a  month  ago  in  which  an  increase  in 
rates  was  sought.  He  presented  figures  to 
show  that  attorneys’  fees  charged  in  con¬ 
nection  with  the  hearing,  which  lasted  only 
about  one  day,  amounted  to  $3,000  for  one 
firm,  $750  for  another  and  $350  for  a 
third.  In  addition,  he  said  that,  although 
appraisals  and  audits  of  the  property  and 
books  were  made  by  the  Public  Service 
Commission  engineers  and  acountants,  own¬ 
ers  of  the  company  paid  $5,000  for  an  ap¬ 
praisal  to  one  commercial  engineer  and  $500 
to  another  and  that  $750  was  paid  by  the 
company  for  a  separate  audit  of  the  books. 
The  commission  admits  that  the  new  rul¬ 
ing  is  a  departure  from  previous  practice 
in  Indiana  and  other  states. 


Electric  Utility  Must,  Within  Rea- 
■sonable  Limitations,  Serve  All  in  Its 
Territory  Who  AppLY.-^-In  granting  a 
petition  for  an  order  requiring  the  Moun¬ 
tain  States  Power  Company  to  extend  its 
line  to  serve  would-be  customers,  the  Mon¬ 
tana  Public  Service  Commission  said : 
“In  1926  we  approved  certain  regulations 
governing  rural  extensions  of  this  company. 
In  the  instant  proceeding,  however,  the 
company  has  waived  in  its  own  evidence  a 
strict  adherence  to  these  regulations,  and 
in  consequence  of  its  own  waiver  we  see  no 
reason  for  giving  such  regulations  any 
force  or  effect  in  this  case.  The  subject 
of  rural  extensions  for  public  utilities  has 
not  received  careful  consideration  in  Mon¬ 
tana  up  to  this  time.  Undoubtedly  the  time  is 
not  far  off  when  the  subject  must  be  devel¬ 
oped  by  appropriate  investigation  and  some 
fundamental  regulations  established,  but 
in  the  meantime  it  must  be  understood  that 
each  case  is  to  be  determined  upon  its  own 
facts  and  the  decision  herein  is  to  furnish 
no  precedent  in  other  cases — and,  of  course, 
it  goes  without  saying  that  fair  rates  cannot 
be  promulgated  until  after  actual  operation 
of  the  extension  for  a  period  of  at  least 
one  year.  It  is  the  principal  characteristic 
of  commission  regulation  of  rates  that  re¬ 
sponse  may  be  made  promptly  to  varying 
conditions  and  new  circumstances.  We 


have  given  this  case  unusual  consideration 
owing  to  the  very  important  questions  pre¬ 
sented.  We  fully  appreciate  the  limitations 
on  the  exercise  of  power  which  enforces 
Ae  expenditure  of  the  money  of  the  utility 
in  such  a  way  as  amounts  to  a  taking 
of  private  property.  We  appreciate  that 
we  may  not  assume  the  role  of  managers 
and  require  such  property  to  be  used  in  a 
service  to  which  the  owner  has  not  vol¬ 
untarily  dedicated  it.  But  since  it  seems 
certain  that  the  territory  is  within  de¬ 
fendants’  profession  of  service,  it  is  de¬ 
fendants’  duty  within  reasonable  limitations 
to  serve  all  in  such  territory  who  apply.” 

c'W  Mp 

Recent  Court 

Decisions 

^ 

City  Ordered  to  Pay  for  Forced  Re¬ 
moval  OF  Line  Leased  by  It  to  Company. 
— A  suit  in  the  Kansas  Supreme  Court- 
Electric  Service  Company  vs.  City  of 
Mullinville — concerned  a  case  in  which  the 
city  had  constructed  a  transmission  line 
for  the  purpose  of  supplying  its  inhabitants 
with  electrical  energy  and  leased  it  to  the 
company  for  operation  for  a  net  rental 
sufficient  to  pay  interest  on  the  bonds.  The 
lease  provided  that  the  company  should 
maintain  the  transmission  line  in  good 
operating  condition.  ^  The  line  was  con¬ 
structed  on  a  public  highway  and  the  board 
of  county  commissioners,  desiring  to  widen 
the  highway,  ordered  the  line  removed. 
A  dispute  arose  over  the  expense  of  re¬ 
moving  and  rebuilding  the  line.  The  court 
determined  that  it  should  be  borne  by  the 
city.  (262  Pac.  536.)* 


Legality  of  Sub-Metering  by  Land¬ 
lord  Upheld. — In  the  Cuyahoga  County 
(Ohio)  Court  of  Appeals  one  Jonas 
brought  suit  against  the  Swetland  Company, 
owner  of  an  office  building,  because  that 
company  bought  electricity  from  an  illu¬ 
minating  company  at  a  basis  of  about  $115 
or  $120  a  month  and  charged  its  customers, 
particularly  the  plaintiff,  a  tenant,  about 
$300  a  month.  The  tenant  contended  that 
the  defendant,  not  being  a  public  utility 
corporation,  could  not  sell  light  and  power 
to  its  customers ;  that  it  was  charging  for 
the  service  furnished  by  the  illuminating 
company,  and  that,  therefore,  its  charge 
was  illegal  and  it  should  be  enjoined  from 
collecting  its  bill.  In  holding  that  the 
owner  of  the  building  had  the  right  to  sell 
light,  power  and  heat  to  its  tenants,  the 
court  said  in  part:  “It  surely  cannot  be 
possible  that  a  utility  company  furnishing 
light,  power  and  heat  must  make  a  sep¬ 
arate  contract  with  every  tenant  in  a  big 
office  building.  A  thing  of  that  sort  would 
lead  to  confusion  and  trouble  that  surely 
would  warrant  the  utility  company  in  mak¬ 
ing  a  contract  with  the  owners  of  the 
building  at  a  wholesale  price,  who  in  turn 
may  retail  it  out  to  the  various  customers 
and  tenants.  Whether  or  not  the  price 
which  they  get  is  a  proper  price  is  not  for 
the  court  to  say.  We  do  not  think  that 
the  building  company  is  prohibited  from 
furnishing  light,  power  and  heat  to  its 
tenants.  On  the  contrary,  we  think  that 
it  might  be  its  duty  to  do  so.  ''  ^ 

think  that  it  is  a  matter  of  contract  between 
the  tenant  and  the  owners  of  the  building 
as  to  the  price  they  pay  for  it :  that  it  is 
not  ultra  ’’nres,  and  it  is  not  against  pnm'C 
policy  that  such  contract  should  be  made. 

•The  left-hand  numbers  refer  to  the  v’ol- 
ume  and  the  rlpht-hand  numbers  to  tne 
pagre  of  the  National  Reporter  System. 
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News  About  Men  of  the  Industry 


J.  G.  Holtzclaw  President  of 
Southwestern  Division 
J.  G.  Holtzclaw,  who  was  made  presi¬ 
dent  of  the  Southwestern  Division  of 
the  National  Electric  Light  Association 
at  the  recent  convention  in  Biloxi, 
Miss.,  as  announced  in  the  April  7  issue 
of  the  Electrical  World,  has  been 
identified  with  the  Stone  &  Webster  in¬ 
terests  for  twenty  years.  He  was 
affiliated  with  the  Savannah  (Ga.)  Elec¬ 
tric  Company  at  first,  but  later  he  re¬ 
moved  to  Pensacola  and  became  chief 
executive  of  the  electric  light  and  power 
and  traction  properties  in  that  city. 


/.  G.  Holtzclaw 


Three  years  ago,  when  the  transfer  of 
A.  F.  Townsend  to  Aurora,  Ill.,  left 
vacant  the  office  of  general  manager  of 
the  Eastern  Texas  Electric  Company  at 
Beaumont,  Mr.  Holtzclaw  was  selected 
for  the  position.  In  1926  the  Gulf  States 
Utilities  Company  was  organized  to  take 
over  the  Beaumont  properties,  which  are 
still  under  the  executive  management  of 
Stone  &  Webster.  Mr.  Holtzclaw  is  a 
native  of  Georgia. 


D.  E.  Kinnear  has  been  appointed 
secretary  of  the  Maryland  Utilities 
Association  to  succeed  the  late  G.  S. 
Williams. 

Thomas  N.  McCarter,  president  of 
the  Public  Service  Corporation  of  New 
Jersey,  has  been  elected  a  member  of 
the  board  of  directors  of  the  Philadel¬ 
phia  Electric  Company. 

0.  H.  Mann  is  now  electrical  super¬ 
intendent  in  the  Hudson  district  of  the 
New  York  Power  &  Light  Corporation. 
Mr.  Mann  was  for  several  years  a  mem¬ 
ber  of  the  operating  force  located  at  the 
Rotterdam  substation. 

H.  S.  Kilby,  who  has  been  in  charge 
of  the  power  and  railway  systems  of 
ffie  Missouri  Power  &  Light  Company 
3t  Jefferson  City  for  the  past  eight 
years,  has  been  appointed  general  man¬ 
ager  of  the  Kansas  Power  Company, 
"fiich  is  affiliated  with  the  Missouri 
Power  &  Light  Company,  with  head¬ 
quarters  at  Salina,  Kan.  Mr.  Kilby 


will  have  supervision  of  the  power 
plants  and  service  in  96  communities 
and  cities  in  central  Kansas.  He  has 
been  associated  with  the  Missouri  Power 
&  Light  and  affiliated  companies  for  fif¬ 
teen  years. 

W.  E.  Dickerson,  formerly  manager 
of  the  Central  Power  &  Light  Company 
at  Victoria,  Tex.,  has  been  appointed 
manager  of  the  recently  organized  de¬ 
partment  of  industrial  development. 

R.  O.  Loomis,  formerly  distribution 
engineer  of  the  Alabama  Power  Com¬ 
pany’s  southeast  division,  Eufaula,  has 
been  transferred  to  Tuscaloosa  in  the 
capacity  of  district  superintendent. 

William  G.  Hickling  has  been  ap¬ 
pointed  superintendent  of  the  construc¬ 
tion  and  engineering  department  of  the 
Associated  Gas  &  Electric  System  at 
Johnstown,  Pa.,  to  succeed  P.  H.  Harris, 
who  has  assumed  new  duties. 

Prof.  Dr.  C.  Ramsauer,  director  of 
the  Physical  Institute  of  the  Technical 
High  School  of  Dantzig,  Germany,  has 
been  appointed  head  of  the  new  research 
laboratory  which  the  Allgemeine  Elek- 
tricitats  Gesellschaft  is  establishing  in 
Berlin,  Germany. 

P.  A.  Maximov,  president  of  the 
Soviet  Electrotechnical  Trust,  has  ar¬ 
rived  in  this  country,  accompanied  by 
B.  I.  Bukhovtsev,  production  manager  of 
the  trust,  to  make  a  study  of  the  elec¬ 
trical  industry  in  this  country.  The 
introduction  of  electrical  power  in  indus¬ 
try,  transportation  and  for  lighting  pur¬ 
poses  is  proceeding  now  on  a  scale  never 
before  known  in  Russia,  according  to 
Mr.  Maximov.  He  expects  to  stay  in 
this  country  about  six  weeks.  Together 
with  Mr.  Bukhovtsev  he  will  visit 
Schenectady,  Boston,  Chicago,  Mil¬ 
waukee  and  other  industrial  centers. 

George  B.  Tripp,  for  many  years  en¬ 
gaged  in  the  executive  management  and 
operation  of  electric  light  and  power, 
street  railway  and  gas  companies,  has 
affiliated  himself  with  Glidden,  Morris 
&  Company,  investment  bankers.  New 
York.  For  the  past  three  years  he  has 
directed  the  operation  of  the  natural 
gas  property  of  the  Huntington  De¬ 
velopment  &  Gas  Company,  Hunting- 
ton,  W.  Va.,  a  subsidiary  of  the  Colum¬ 
bia  Gas  &  Electric  Corporation.  In  the 
course  of  his  public  utility  career  he 
has  been  connected  with  the  Cleveland 
Electric  Illuminating  Company  in  vari¬ 
ous  capacities,  with  the  Colorado 
Springs  Electric  Company  as  general 
manager,  with  other  electric  companies 
in  Colorado,  with  the  Harrisburg  (Pa.) 
Light  &  Power  Company  in  the  capac¬ 
ity  of  vice-president  ^nd  with  the  United 
Gas  &  Electric  Engineering  Corpora¬ 
tion  of  New  York  as  vice-president. 
Mr.  Tripp  was  some  years  ago  president 
of  the  Pennsylvania  Electric  Association 
and  also  of  the  Colorado  Electric  Light, 
Power  and  Railway  Association. 


J.  E.  Montague  Doubly 
Honored 

Joseph  E.  Montague,  vice-president 
and  general  manager  Niagara  Electric 
Service  Corporation,  Niagara  Falls, 
N.  Y.,  has  been  elected  president  of  the 
company  to  succeed  the  late  George  Ur¬ 
ban,  Jr.  He  was  also  elected  a  director 
of  the  Niagara  Falls  Power  Company 
at  a  meeting  of  the  stockholders  to  suc¬ 
ceed  the  late  C.  P.  Hugo  Schoellkopf. 
Mr.  Montague  has  been  in  charge  of  the 
operations  of  the  Niagara  Electric  Serv¬ 
ice  Corporation  since  1903  and  the 
growth  the  company  attained  under  his 


/.  E.  Montague 


direction  has  been  the  subject  of  fre¬ 
quent  comment  in  the  electrical  world. 
In  the  light  of  these  achievements  the 
promotion  of  Mr.  Montague  as  the 
official  head  of  the  corporation  naturally 
followed. 

Mr.  Montague  has  long  been  identi¬ 
fied  with  various  enterprises  on  the 
Niagara  frontier  and  he  occupies  a 
prominent  position  in  the  business  and 
social  circles  of  that  district. 


Thomas  Gray,  manager  of  the 
Brighton  district  of  the  Public  Service 
Company  of  Colorado,  has  been  trans¬ 
ferred  to  the  Alamosa  district  and  G.  C. 
Chipman,  manager  of  the  Berthoud 
district,  has  been  named  to  succeed  Mr. 
Gray  at  Brighton. 

Henry  A.  Suprenant,  formerly  in 
charge  of  the  Vernon  plant  of  the  New 
England  Power  System,  has  been  ap¬ 
pointed  supervisor  of  operations  of  the 
company’s  western  division  with  head¬ 
quarters  at  Shelburne  Falls. 

Francis  D.  Wyatt,  formerly  elec¬ 
trical  engineer  of  the  Columbia  Engi¬ 
neering  &  Management  Corporation,  is 
now  chief  engineer  of  the  Cutter  Com¬ 
pany,  Philadelphia.  Mr.  Wyatt  had 
been  associated  with  the  Columbia  sys¬ 
tem  since  1916,  having  joined  the  Union 
Gas  &  Electric  Company,  Cincinnati, 
in  that  year  in  the  capacity  of  electrical 
engineer.  His  early  experience  follow- 
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ing  graduation  from  Ohio  State  Uni¬ 
versity  was  with  the  Doherty  Operating 
Company,  where  he  remained  three 
years,  and  with  the  electric  research 
laboratory  of  the  National  Cash  Register 
Company,  the  connection  he  severed  to 
affiliate  himself  with  the  Union  Gas  & 
Electric  Company. 

Ellis  A.  Ballard  has  been  elected  a 
director  of  the  Electric  Storage  Battery 
Company  to  fill  the  vacancy  caused  by 
the  death  of  J.  R.  McAllister. 

Max  W.  Babb,  vice-president  and 
general  attorney  of  the  Allis-Chalmers 
Manufacturing  Company,  has  been 
elected  a  director  to  succeed  the  late 
Charles  F.  Pfister. 

Justin  G.  Smeby  has  been  recently 
appointed  welding  engineer  at  the 
South  Philadelphia  works  of  the  West- 
inghouse  Electric  &  Manufacturing 
Company.  He  has  been  connected  with 
the  Westinghouse  company  since  1922. 

Wylie  Brown,  president  of  the  Brit¬ 
ish  American  Metals  Company,  Plain- 
field,  N.  J.,  and  vice-president  of  the 
American  Copper  Products  Corporation, 
Elizabeth,  N.  }.,  has  been  elected  presi¬ 
dent  of  the  Habirshaw  Cable  &  Wire 
Corporation,  with  plants  at  Yonkers  and 
Nappingham,  N.  Y.,  and  Bridgeport, 
Conn. 

Ralph  W.  Carpenter,  for  the  past 
thirteen  years  local  manager  of  the 
Idaho  Power  Company  at  Nampa  and 
Emmett,  Idaho,  has  been  appointed  man¬ 
ager  of  its  newly  created  Jerome  divi¬ 
sion  with  headquarters  at  Jerome.  Be¬ 
fore  entering  the  public  utility  field  he 
was  engaged  in  the  contracting  branch 
of  the  electrical  industry  in  Boise. 

Oliver  M.  Spratt,  who  some  ten 
years  ago  was  associated  with  the 
Foshay  interests,  has  recently  rejoined 
the  Foshay  Company  in  the  capacity  of 
assistant  to  the  president.  It  was  in  1916 
that  Mr.  Spratt  liecame  local  manager  of 
the  Baxter  Light  &  Water  Company, 
Baxter  Springs,  Kan.,  for  the  Foshay 
Company,  but  when  the  plant  was  sold 
three  years  later  he  continued  to  man¬ 
age  a  private  business  which  he  had 
been  carrying  on  in  addition  to  his 
duties  with  the  Baxter  Springs  property. 

William  Johnston,  Jr.  has  been  ap¬ 
pointed  vice-president  of  the  Twin  State 
Gas  &  Electric  Company,  Vermont 
Hydro-Electric  Corporation,  Rutland 
(Vt.)  Railway,  Light  &  Power  Com¬ 
pany  and  Middlebury  (Vt.)  Electric 
Light  Company,  with  headquarters  in 
Boston,  Mass.  Mr.  Johnston  joined  the 
Twin  State  organization  in  1919  as 
traveling  auditor,  and  since  1922  has 
lieen  auditor  of  the  Twin  State  and 
associated  utilities.  He  will  have  gen¬ 
eral  executive  responsibilities  in  his  new 
post. 

Leon  E.  Seekins  has  been  appointed 
manager  of  the  Lowell  (Mass.)  Elec¬ 
tric  Light  Corporation,  succeeding  John 

Hunnewell.  who  recently  was  elected 
president  of  the  company  following  its 
acquisition  by  the  New  England  Power 
.•Kssociation.  Mr.  Seekins  was  formerly 
employed  by  the  Lowell  company  in  the 


power  sales  engineering  and  other  de¬ 
partments,  and  in  1924  was  made  as¬ 
sistant  to  the  manager.  After  twelve 
years’  service  with  the  company  he  was 
appointed  manager  of  the  Cape  Breton 
Electric  Company,  Ltd.,  Sidney,  N.  S., 
whence  he  returned  to  Lowell. 


H.  L.  Masser  Vice-President 
of  Los  Angeles  Utility 

Harry  L.  Masser,  gas  engineer  of  the 
Los  Angeles  Gas  &  Electric  Corpora¬ 
tion  since  1924,  has  been  made  vice- 
president  and  executive  engineer  of  the 
company.  Los  Angeles  is  Mr.  Masser’s 
native  city  and  the  University  of  Cali¬ 
fornia  his  alma  mater.  His  early  ex¬ 
perience  was  with  the  Southern  Cali¬ 
fornia  Gas  Company  and  the  Midwest 
Gas  Company,  connections  which  cov¬ 
ered  a  period  of  three  years.  He  served 
in  the  engineering  branch  of  the  United 
States  Navy  during  the  war  and  spent 


H.  L.  Masser 


five  years  with  the  engineering  depart¬ 
ment  of  the  Railroad  Commission  of 
California.  He  severed  his  affiliation 
with  the  commission  in  1924  to  become 
gas  engineer  for  the  Los  Angeles  cor¬ 
poration.  In  his  new  position  Mr.  Mas¬ 
ser  will  be  in  charge  of  all  production, 
distribution,  construction  and  operation, 
both  gas  and  electric. 


James  R.  Werth,  formerly  head  of 
the  power  bureau  of  the  Florida  Power 
&  Light  Company,  Miami,  has  been  ap¬ 
pointed  head  of  the  new-business  divi¬ 
sion  of  that  company.  Mr.  VVerth’s  past 
connections  include  the  Lynchburg 
(Va.)  Traction  &  Light  Company,  the 
H.  M.  Byllesby  Company,  the  West 
Penn  Power  Company  and  the  General 
Electric  Company. 

Charles  C.  Hellmers  has  been  ap¬ 
pointed  manager  of  the  Lincoln  district 
of  the  Iowa- Nebraska  Light  &  Power 
Company.  A  native  of  St.  Louis.  Mo., 
Mr.  Hellmers  became  interested  in  the 
utility  business  early  in  life,  organizing 
and  developing  the  group  of  electric 
properties  in  northwestern  Missouri 
known  as  the  Maryville  Electric  Light 
&  Power  Company.  After  the  Towa- 
Nebraska  interests  took  over  these  prop¬ 
erties  he  was  advanced  to  an  executive 
position  in  the  general  offices. 


L,  F.  Sandford,  until  recently  man¬ 
ager  of  the  new-business  department 
of  the  Southwest  Power  Company  at 
Fayetteville,  Ark.,  has  become  sales 
manager  for  the  Arkansas  Utilities 
Company  at  Helena. 

G.  M.  Nash,  formerly  service  super¬ 
visor  of  the  Poughkeepsie  district  of  the 
Central  Hudson  Gas  &  Electric  Com¬ 
pany,  has  been  appointed  district  oper¬ 
ating  supervisor  at  Beacon,  N.  Y.,  to 
succeed  G.  D.  Horne,  who  has  assumed 
new  duties  in  Poughkeepsie. 

Thomas  S.  Craig,  formerly  con¬ 
nected  with  the  Jones  &  Laughlin  Steel 
Company  and  more  recently  with  the 
Power  Specialty  Company,  has  joined 
the  sales  department  of  the  Elmira  Wa¬ 
ter,  Light  &  Railroad  Company,  Elmira, 
N.  Y.  Mr.  Craig  received  his  technical 
education  at  the  Carnegie  Institute  of 
Technology  and  at  the  Massachusetts 
Institute  of  Technology. 

N,  R,  Beagle,  assistant  chief  engineer 
of  the  North  American  Light  &  Power 
Company,  with  headquarters  in  Peoria, 
Ill.,  has  been  appointed  superintendent 
of  the  Jefferson  City  offices  of  the  Mis¬ 
souri  Power  &  Light  Company  to  suc¬ 
ceed  H.  S.  Kilby,  who  has  been  in 
charge  of  the  power  and  street  car  sys¬ 
tems  in  that  city  for  the  past  eight 
years.  Mr.  Beagle  has  been  connected 
with  the  North  American  company  for 
a  number  of  years. 

R.  W.  Warner,  formerly  connected 
with  the  substation  engineering  depart¬ 
ment  of  the  Kansas  City  Power  &  Light 
Company,  Kansas  City,  Mo.,  is  now 
identified  with  the  overhead  engineering 
department  of  that  company.  Mr.  War¬ 
ner  was  previously  connected  with  the 
General  Electric  Company  at  "Schenec¬ 
tady,  where  he  engaged  in  switchboard 
work.  At  first  he  worked  on  transmis¬ 
sion  lines  for  the  Kansas  City  company, 
but  more  recently  he  has  done  some 
special  street  lighting  work. 

Obituary 

c/^ _ ^ 

John  J.  Murphy,  president  of  the 
Elqptrical  Construction  &  Machine^' 
Company  of  Rock  Island,  Ill.,  died  in 
that  city  April  4  in  his  fifty-ninth  year. 
Mr.  Murphy  was  a  member  of  the 
A.I.E.E. 

Robert  Pfeil,  a  director  of  the 
Siemens  &  Halske  Company,  Berlin, 
died  recently  in  his  sixty-fourth  year. 
A  native  of  Wiesbaden,  Dr.  Pfeil  was 
educated  at  the  Technical  High  Schools 
of  Karlsruhe  and  Brunswick.  He  had 
been  associated  with  the  Siemens  & 
Halske  organization  since  1892. 

Dr.  Theodore  W.  Richard.s  of  the 
chemistry  department.  Harvard  Univer¬ 
sity,  a  Nobel  prize  winner  and  distin¬ 
guished  authority  in  the  field  of  atomic 
weight  research,  died  at  Cambridge. 
Mass.,  April  2.  He  was  a  profound 
investigator  in  physical  chemistry  and 
a  member  of  manv  learned  societies. 
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Financial  and  Statistical  News 


Four  Per  Cent  Coupons  Appear 

Stocks  Firm  and  Active 

The  fact  that  4  per  cent  utility  bond 
issues  have  been  predicted  for  some 
time  and  that  they  are  entirely  in  line 
with  the  trend  does  not  detract  from  the 
interest  shown  in  the  first  one  to  make 
its  appearance,  the  $35,000,000  issue  of 
the  Cincinnati  Gas  &  Electric  Company, 
which  was  marketed  this  week.  The 
rapidity  with  which  this  issue  was 
absorbed  may  be  regarded  as  a  further 
indication  of  the  trend.  A  gradual  ap¬ 
preciation  of  the  merits  of  utility  secu¬ 
rities,  the  widening  of  the  legal  market 
for  these  issues,  the  current  trend  of 
money  rates  in  general — all  these  factors 
are  working  toward,  lower  coupons  in 
connection  with  new  utility  issues,  and 
the  cause  for  surprise  is  not  so  much 
the  reduction  in  yield  as  the  fact  that 
utility  bond  rates  are  still  considerably 
above  those  of  comparable  issues ;  those, 
for  example,  of  the  railroads.  A  new 
level  has  been  established  this  week,  but 
the  trend  is  still  toward  lower  levels. 

Power  and  light  company  common 
stocks  continue  their  upward  trend. 
Outstanding  advances  were  made  by 
American  Gas  &  Electric,  which  reached 
140;  Brooklyn  Edison,  which  gained  ten 
points,  to  251 ;  Middle  West  Utilities,  to 
143,  etc.  Preferred  stocks  continue  firm 
with  prices  somewhat  higher  for  the 


North  American’s  Net  Revenue 
Is  Up  10.47  per  Cent 


Preferreet  o/iviofsncfs 


electric  anct  tieuting 
Railwfiy 


Common  o/ivio/eno/s 


Miscellaneous 


1922  1923  1924  1925  1926  1927 

Balance  for  Dividends  and  Surplus 


Gross  Earnings 


Earnings  have  doubled  in  past  six  years 

An  increase  in  gross  earnings  This  is  equivalent  to  $4.06  per  share, 
^  of  5.45  per  cent  and  a  growth  in  against  $3.85  in  1926  and  $3.12  in  1925. 

net  of  10.47  per  cent  are  disclosed  in  After  all  dividends  on  preferred  and 

the  1927  annual  report  of  the  North  common  stocks  of  North  American  Com- 
American  Compat\y  group.  The  operat-  pany  and  charges  of  $3,881,478,  con¬ 
ing  ratio,  or  the  ratio  between  gross  sisting  principally  of  writing  off  un¬ 
earnings  and  operating  costs,  main-  amortized  discount  and  expense  and 

tenance  and  taxes,  showed  a  decided  im-  premiums  on  bonds  retired,  undivided 

provement — from  55.57  per  cent  in  1926  profits  increased  by  $9,211,375,  or  21.86 
to  53.46  per  cent  last  year.  Deprecia-  per  cent.  At  the  end  of  1927  undivided 
tion  reserves  exceeded  10  per  cent  of  profits  amounted  to  $51,358,612,  in  ad- 
gross.  dition  to  $23,821,632  capital  surplus. 

After  all  deductions,  the  balance  for  The  North  American  Company’s  elec- 
dividends  and  surplus  was  $19,254,647,  trie  output  of  5,003,332,121  kw.-hr.  in 
of  which  $1,820,022  was  used  for  divi-  1927  was  5.25  per  cent  above  the  1926 
(lends  on  parent  company  preferred  total,  and  the  gas  output  increased  14.42 
.stock.  There  remained  $17,434,625  per  cent.  The  number  of  electric  cus- 
after  all  preferred  dividends,  which  is  tomers  increased  5.82  per  cent,  to 
an  increase  of  10.74  per  cent  over  1926.  993.332. 
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American  Power  &  Light 
Acquires  Montana  Power 

Acquisition  of  the  Montana  Power 
Company  by  the  American  Power  & 
Light  Company,  which  is  supervised  by 
the  Electric  Bond  &  Share  Company, 
is  stated  to  be  based  on  exchange  of 
Montana  common  stock  for  a  new  $5 
preferred  issue,  series  A,  of  the  purchas¬ 
ing  company,  one  for  two.  A  banking 
syndicate  has  made  an  offer  to  pur¬ 
chase  at  $83  a  share,  plus  accrued  divi¬ 
dends  from  April  1,  new  preferred 
stock  of  American  Power  &  Light, 
which  Montana  Power  common  share¬ 
holders  may  have  received  in  exchange 
and  wish  to  sell,  up  to  May  2.  This 
places  a  value  of  $166  a  share  on  the 
Montana  Power  common,  or  of  $82,- 
391,278  on  the  496,333  shares  of  stock 
outstanding. 

The  new  $5  preferred  issue  into  which 
Montana  Power  common  is  to  be  con¬ 
verted  will  be  entitled  to  cumulative 
quarterly  dividends  at  the  rate  of  $2.50 
a  share  for  the  remainder  of  1928,  to 
$3  for  1929,  to  $3.50  for  1930,  $4  for 
1931  and  $5  thereafter.  This  issue 


has  the  same  standing  as  the  $6  pre¬ 
ferred  stock  except  as  to  dividend  rates 
and  call  price. 

The  plan  is  subject,  of  course,  to  the 
approval  of  the  Montana  Power  Com¬ 
pany  shareholders,  who  will  meet 
April  24.  _ 


Illinois  Utility  Increases  Stock. 
— Stockholders  of  the  Central  Illinois 
Public  Service  Company  approved  an 
increase  in  the  authorized  $6  cumula¬ 
tive  preferred  stock  to  350,000  shares 
(no  par  value)  from  225,000  shares 
and  in  the  authorized  common  stock  to 
350,000  shares  (no  par  value)  from 
250,000  shares. 


Canadian  Stockholders  Offered 
Rights. — A  resolution  of  the  board  of 
directors  of  the  Canada  Northern  Power 
Corporation,  Ltd.,  passed  March  23 
authorized  the  issuance  from  the  treas¬ 
ury  of  15,000  shares  of  the  no-par  value 
common  stock  to  be  offered  to  holders 
of  the  same  class  of  stock  of  record 
March  31,  at  $50  per  share,  on  the  basis 
of  one  new  share  for  each  four  shares 
held. 


Central  Maine  Power  Issues 
Good  Report 

The  Central  Maine  Power  Company 
in  its  annual  report  for  1927  shows 
gross  earnings  for  the  year  of  $5,784,- 
988,  an  increase  of  9  per  cent  over  the 
previous  year.  Net  earnings  for  the 
same  period  showed  an  increase  of  25 
per  cent.  Sales  of  electricity  were 
36,576,821  kw.-hr.  in  excess  of  the  pre¬ 
vious  year.  Of  this  increase  82  per  cent 
resulted  from  actual  growth  of  the  com¬ 
pany,  with  the  remaining  18  per  cent 
the  result  of  companies  acquired  during 
the  year.  Merchandise  sales  for  the 
same  period  were  $80,000  greater  than 
in  1926. 

The  report  shows  that  visible  prog¬ 
ress  has  been  made  within  its  territory 
toward  industrial  expansion  with  twelve 
new  industries  secured  and  eleven  idle 
industries  rehabilitated.  The  company 
has  also  assisted  28  industries  to  ex¬ 
pand.  Approximately  650  farm  cus¬ 
tomers  were  added  last  year,  so  that 
now  about  14.7  per  cent  of  the  total 
farms  within  the  territory  are  elec¬ 
trified.  This  is  believed  to  be  the  high- 


Stock  Quotations  of  Electric  Light  and  Power  and  Manufacturing  Companies 

(Prices  on  New  York  stock  market  unless  otherwise  noted.  Unless  otherwise  noted  the  par,  stated,  or  preference  value  of  stock  Is  $100.) 


Companies 


Bid  Price 
Tuesday  Low 
AprU  10  1028 


AbITIBI  PWR.  it  PAPER,  com.. 

now  —  no  par,  ex.dlv . 

Ala.  Pwr.,  $7  com.  pf. — no  par . 

Allis  Chalmers  MfK..0%  com . 

Aluminum  Co.  of  Amer.,  com . 

Aluminum  Co.  of  Amrr.,  6*^  pf . 

Amor  A  Foreign  Pwr.,  7%  pf.— no  par 
Amer.  A  Foreign  Pwr.,  com. — no  par 
Amer.  Bosch  Magneto,  com. — no  par 

Amer.  Brown  Boverl  Elec.f . 

Amer.  Brown  Boverl  Elec.,  pf.  $7... . 
Amer.  Gas  A  F.lec,,  6%  pf. — no  par.. 
Amer.  Gas  A  Faec..  com.  t — no  par.. 

Amer.  Lt.  A  Trac.,  6%  pf . 

Amer.  Lt.  A  Trac.,  new  com . 

Amer.  Pwr.  A  Lt.,  6%  pf . 

Amer.  Pwr.  A  Lt.,  com.  t — no  par... 

Amer.  Pub.  8erv.,  7%  pf . 

Amer.  Puo.  Serv.,  com.  t . 

Amer.  Pub.  Utilities.  Ptc.  pf . 

Amer.  Pub.  Utilities,  7%  pr.’ pf . 

Amer  Pub.  Utilities,  com . 

Amer.  States  Sec.,  A . 

Amer.  States  Sec.,  B . 

Amer.  Superpwr.,  6%  1st  pf . 

Amer.Sup  pwr..  Class  At— no  par - 

Amer. Sup  pwr  ,  Class  Bt— no  par. . . . 
Amer.  Wtr.  Wks  A  Elec.,  6%  pf  .  .  . 
Amer.  W.W.  A  E..  com.  new — no  par 

Anaconda  Copper  cap.  $3 . 

Appalachian  Electric  Pwr.,  7*^,  pf . . . 

Arkansas  Pwr..  A  Lt.  7*^  pf . 

Assoc.  Gas  A  Elec.,  $3.50 — 50 . 

Assoc.  Gas  A  Elec.,  pf. — $«— no  par. 
Aasoc.  G.  A  E.,  Class  A,  10 — no  par. 


Babcock  a  wilcox,  7"^  com.. 

Binghamton  L.,  H.  A  P..  $6  pf . 

Birmingham  F3ec..  pf. — $7 — no  par 
Blackstone  Valley  G.  A  E.,  6%  Pf  ■  ■ 
Biackstone  Valley  Gas  A  Elec..  10‘'c 

com. — 50 . 

Blaw-Knox.  com.t . 

Brarlllan  Trac.,  Lt.  A  Pwr.,  $7  com.. 
Brasilian  Trac.,  Lt.  A  Pwr..com.,new 

Broad  River  Pwr.,  7‘T  pf  . 

Brooklyn  Edison.  SS-  com . 

Buffalo.  Niagara  A  F'ast.  I’wr.,  $1.60 

pf— 25 . 

Buffalo.  Niagara  A  East.  Pwr.  com. 
$1.20— no  par . 


i  26i 
i  37} 


ATING,  a%  pf 


High 

1»28 


791 

72 

81 

*114} 

114}  115} 

123 

115}  127} 

139 

120 

139 

109 

105] 

\  10')} 

109 

1051 

I  109 

1^1 

221 

15 

1  il\ 

141 

10 

18 

53} 

46}  63 

*108) 

105 

108} 

139} 

117}  145 

113 

116 

120 

1971 

170 

197} 

107} 

104 

109} 

79} 

62}  83 

99 

97}  101 

*  70 
a  96} 

70 

75 

87; 

!  96} 

alOO 

95; 

I  101 

*  60 

60 

65 

a  8] 

4 

9 

a  9} 

4}  9}- 

( 1031 

451 

37 

■16} 

46} 

*104; 

37}  48 

101)  105 

■57) 

52)  61 

72 

54}  72} 

109 

108}  no 

107} 

108 

109} 

54} 

’98} 

96 

96 

48} 

47 

61} 

119 

117}  124] 

108 

102 

108} 

105 

109}  111 

TO  106 

106 

112 

*160 

135 

165 

<1021 

/232 

91 

105 

/  .59 

106} 

10.5 

108' 

251 

206}  253 

99 

98 

101 

. 

135 

— no  par 

(III 

109 

llO} 

— no  par 
$7  pf.— 

a  105 

99} 

105} 

a  108 

103} 

108 

pf . 

. 

104 

105 

107 

a  99 

97} 

100} 

Companies 


Bid  Price 
Tuesday  Low 
AprU  10  1928 


High 

1928 


Central  Ind.  Pwr.,  7%  pf .  o  991  95 

Central  Maine  Power,  6%  pf .  96  96 

Central  Maine  Power,  7% .  108  109 

Central  Pwr.  A  Lt.,  7%  pf .  107  1041 

Central  States  Elec..  7%  pf .  1131  104} 

Century  Elec.,  6%  com .  tnl35  135 

Cincinnati  Gas  A  Elec.,  5%  com _  plOOl  971 

Cities  Service,  $6  pf. — no  par .  I  99|  94} 

Cities  Service,  pf.  B— no  par .  1  91  8} 

f.'ltles  Service,  pf.  BB — no  par . m94  80} 

Cities  Service,  com. — 20 .  I  57  54 

Cities  Service.  Bks.  Shrs.— 10 .  f  28}  28} 

Cities  Service  Pwr.  A  Lt.,  7%  pf. . . .  4107  106 

Cities  Service  Pwr.  A  Lt.,  6%  pf _  1001  95} 

Cleveland  Elec.  Illg.,  6%  pf .  112}  113 

Cleveland  Elec.  Illg.,  l0%  com .  400  350 

Columbia  Gas  A  Elec.,  6*^0  pf .  *1091  107} 

t'olumbia  G.  A  E.  com.  $5 — no  par  .  961  89} 

Columbus  Elec.  A  Pwr.,  $2  com. — 

no  par . •. .  4  77}  66 

Columbus  Elec.  A  Pwr,  7% .  112  .... 

Columbus  Ry.,  Pwr.  A  Lt..  7%.. . .  108}  .... 

Columbus  Ry.,  Pwr.  A  Lt..  7  %pf.  B  108  .... 

Columbus  Ry  .,  P.A  I  t.  com. — no  par  115 

Commonwealth  Edison,  8%  com. .. .  al80  165 

Commonwealth  Pwr.,  6%  pf .  104}  102} 

Commonw'th  Pwr.,  $2,  com. — no  par  7Si  621 

Conn.  Lt.  A  Pwr.,  8%  pf .  122  120 

Conn.  Lt.  A  Pwr.,  7%  pf .  117  118 

Cons.  Gas  of  N.  Y.,  pf .  104  101} 

Cons.  Gas  of  N.  Y.,  com.  $5 — no  par.  145}  119} 

Cons.  Gas.  Elec.  Lt.  A  Pwr.  of  Baltl., 

6%  pf .  ciiil  no 

Cons.  Gas,  Elec.  Lt.  A  Pwr.  of  Baltl.. 

61*7^  pf . mill}  110} 

Cons.  Gas,  Elec.  Lt.  A  I*wr.  of  Baltl., 

6%  pf .  «104  100} 

Cons.  Gas,  Elec.  Lt.  A  Pwr.  of  Baltl., 

com.  $3.00 — no  par .  *76}  67} 

Consolidated  Pwr.  A  Lt.,  7%  pf .  105  .  .  . 

('onsumers  Pwr.,  6%  pf .  104}  105} 

Consumers  Pwr.,  pf .  105  106 

Continental  Gas  A  Elec.,  7%  pr.  pf . .  108  106} 

Conti.  G.  A  F.  com.  $4.40 — no  par. .  *230  240 

Crocker  Wheeler,  com.t .  38  24 

f 'rocker  Wheeler,  7%  pf . .  90  77 

Dallas  pwr.  a  lt.,  7%  pf .  no  no 

Dayton  Pwr.  A  Lt.,  6%  pf .  108}  108} 

Derby  Gas  A  Elec.,  7%  pf .  103  96 

Detroit  Edison,  8%  com .  *179}  166} 

Dubilier  Condenser,  com. — no  par...  3}  2} 

Duke  Pwr..  cap .  *143  130 

Duquesne  Lt..  7%  pf .  *105}  10"} 

Eastern  new  york  util., 

$7  pf .  *110}  111 

Eastern  New  York  Util,  com . m  65  ... 

Eastern  States  Pwr.  $7,  com.  B -  17}  11} 

Eastern  States  Pwr.,  pf .  *  98  98 

FAst  Tex  Elec.,  7%  pf .  107}  106 

EdIsonElec.of  Boston.  $12  com .  <1276  252 

El  Paso  Elec.  7%  pf .  113  110 


99} 

98 

112 

105} 

114 

145 

99} 

100 

9} 

86 

59 

28 

109 

ion 

115} 

410 

110} 

97} 

79 


189 

104} 

78} 

125 

121 

105 

149} 

113 

114} 

105) 

76} 

ioO} 

107 

108} 

265 

30 

90 


111 

109} 

100} 

194} 

3} 

145 

116} 


112) 

17} 

99 

109 

280 

112} 


Companies 


Bid  Price 
Tuesday  Low 
April  10  1028 


(III 

108} 

{  901 

76 

a  231 

131 

103 

101 

49} 

40} 

no 

106} 

TOl2^5i 

120} 

37} 

28} 

7 

82} 

'69 

1061 

104 

33} 

27} 

1101 

107 

39} 

33 

76} 

69 

109 

104 

m 

32} 

42 

107} 

98 

1081 

1114} 

105 

113 

82 

75 

36 

31 

78 

56 

155 

124 

Ilf 

ni 

411 

35} 

•  131} 

1221 

114 

no 

no 

104 

117 

no 

20} 

16} 

*  58 

55 

*  58 
A104} 

55 

.  1101 

109 

alOO) 

104} 

98} 

103 

.  105} 

102 

.  103 

100 

*  91 

90 

'  51 

451 

103} 

103 

44} 

441 

8} 

61 

103 

99 

104} 

103 

101 

102 

108 

105 

1261 

Ill) 

.  I2I 

1191 

High 


Elec.  Bond  A  Share,  6%  pf .  fill  108}  111} 

Elec.  Bd.  A  Sh.  Sec.,  com.  $1 — no  par  190}  76  95} 

Electric  Household  Utll.t .  a  23}  13}  24 

Elec.  Investors,  6%  pf. — no  par .  103  101  103} 

Elec.  Investors,  com.t — no  par .  49  )  40  }  49} 

Elec.  Pwr.  A  Lt.,  ctfs.  pf .  110  106}  110} 

Elec.  Pwr.  A  Lt.,  ctfs.,  40%  pd . ml25}  120}  125) 

Elec.  Pwr.  A  Lt.,  ctfs.,  com. — no  par  37}  28}  39} 

IClec.  Ry.  Securities,  com. — no  par...  7  . 

Elec.  St.  Battery  com.  $5.25 — no  par  82}  69  83} 

Elmira  Wtr.,  Lt.  A  R.R..  7%  pf .  106}  104  107 

Empire  Pwr .  ptc.t .  33)  27}  35} 

Engr.  Pub  Serv.  $7.  pf. — no  par...  110}  107  110/ 

F.ngr.  Pub.  Serv.,  com. — no  par .  39}  33  42} 

Eureka  Vacuum  Cleaner,  com.  $4— 
no  par .  76}  69  79 


Fairbanks  MORSE.  7%  pf _  109  104  no 

F.-M.,  com. — $3 — no  par .  45}  32)  48} 

Federal  Lt.  A  Trac..com  $1.40 .  .541  42  561 

Federal  Lt.  A  Trac.,  $6  pf. — no  par. .  107}  98  1071 

Florida  Pwr.  A  Lt..  7%  pf .  108)  105  1081 

Ft.  Worth  Pwr.  A  Lt..  7%  pf .  1114}  113  114) 

Galveston-houston  elec. 

6%  pf . . 

Galveston-Houston  Elec.,  com . 

General  Cable.  Cl.  A .  78  56  841 

Gen.  Elec.  $3  com. — no  par .  155  124  161} 

Gen.  Elec.,  special — 6% .  11}  11}  11} 

Gen.  Gas  A  FUec.  (Del.)  com  A 

$1.50— no  par .  41}  35)  431 

Gen.  G.  A  E.  (Del.)  pf.  A. $8— no  par  131}  1221  1311 

Gen.  G.  A  E.  (Del.)  pf.  A  $7— no  par.  114  110  114 

Gen.  G.  A  E.  (Del.)  pf.  B  $7 .  110  104  HI 

Gen.  Pub.  Serv.,  $7  cum.  pf.,  no  par.  117  110  120 

Gen.  Fhib.  Serv..  com.,  no  par .  20}  16}  21} 

General  Public  Utilities,  $7  pf . *  58  55  65 

Ga.  Lt.,  Pwr.  A  Rys.,  com .  *  58  55  65 

Gt.  Western  Pwr.,  7%  pf . 


Idaho  PWR  ,  7%  pf .  iioi  109  iiO) 

III.  No.  utilities,  6%  pf .  olOO)  98}  100) 

III.  Pwr.  A  Lt.,  7%  pL .  104}  103  107 

Indianapolis  Pwr.  A  I,t.,  61%  pf .  105}  102  1071 

Indianapolis  Pwr.  A  Lt..  $7  of .  103  100  105 

Ingersoll  Rand  com .  *  91  90  94 

Int.  Combus.  Engr.,  com.  $2 — no  par  51  45  1  551 

Int.  Combustion  Engr.,7%  pf .  '  103}  103  105) 

Int.  Util  ,  Class  A— $3.50— no  par. .  44}  441  511 

Int.  Utilities,  Class  B — no  par .  8}  61  10) 

Interstate  Pwr.,  pf. — $7 — no  par _  103  99  103) 

Interstate  Pub.  Serv.,  7%  pf .  1()4}  103  106 

Iowa  Ry.  A  Lt..  7%  pf .  101  102  103 


Jersey  central  pw'r.  a  lt. 

CO..  7%  pf .  108  105  107 

Johns-Manvllle.  com.t — no  par .  I26l  HD  133) 

Johns-Manville,  7%  pf .  121  1191  121) 


Stock  Exebange:  oChlcago;  ftSt.  Louts;  cPhllidelohli :  dBoston;  eBaltlmors;  f  Montreal ^Cincinnati:  hSan  Francisco;  (Pittsburgh;  (Washington.  *Bld  price 
Saturday,  April  7.  (Bid  price  Wednesday,  April  11.  mLatest  quotations  available.  tDivldend  rate  variable. 
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Stock  Quotations  of  Electric  Light  and  Power  and  Manufacturing  Companies  (Continued) 

(Prleei  on  New  Totk  itock  market  onleti  otherwise  noted.  Cnlees  otherwise  noted  the  par.  stated,  or  preference  ralue  of  stock  Is  tlOt.) 


Bid  Price 

Compinles  Tuesday 

April  10 

Low 

1928 

High 

1928 

No.  Ont.  Lt.  A  Pwr..  4%  com . 

»  72 

73 

78 

No.  Statee  Pwr.  (Del.),  7%  pf . 

109 

101 

no 

No.  Statee  Pwr.  (Del.),  8%  com . 

136 

123 

136) 

No.  Texas  Elec..  6%  Dl . 

54} 

45 

70 

No.  Texas  Elec.,  com . 

17 

.... 

.... 

Ohio  brass,  com.  B  $4 — no  par. 

tl06 

93 

107 

Ohio  Braae,  6%  pf . 

kl07 

106 

in 

Ohio  Pwr.,  6%  pf . 

108 

104 

107) 

Ohio  Pub.  Serv.,  $6  pf . 

103 

95 

105 

Ohio  Pub.  Serv.,  7%  pf . 

113 

107 

112 

Ohio  River  Edison,  7%  pf . 

108) 

106 

109) 

Oklahoma  Gas  A  Elec.,  7%  pf . 

1141 

100 

115) 

Pacific  gss  a  elec.,  e%  pf.. . . 

2^ 

29) 

Pacific  Gas  A  Elec.,  8%  new  com _ 

46) 

43) 

49) 

Pacific  Pwr.  A  Lt.,  7%  pf . 

1110) 

106 

no 

Penn  Cent.  Lt.  A  Pwr.,  $5  pf. — no 

par . 

C  80) 

79) 

82 

Penn-Ohio  Edison,  6%  pf.  no  par... . 

99 

93) 

99 

Penn-Ohlo  Ekllaon.  7%  pf . 

108 

1061 

109 

Penn-Ohlo  Pwr.  A  Lt.,  7%  pf . 

110 

99 

no 

Penn  Pwr.  A  Lt. — $7 — no  par . 

1110} 

109) 

110) 

Penn  Wtr.  A  Pwr.,  $2.50  com.,  new 

«  74) 

68 

74) 

Phlla.  Co.,  5%  pf.-50 . 

t  46 

45) 

48) 

Phlla.  Co.,  6%  pf.— 50 . 

55) 

52 

67 

Phlla.  Co.,  com. — 50 . 

kl45 

145 

163 

Phlla.  Elec..  8‘'i  com. — 25 . 

C  64 

55) 

64 

Portland  Elec.  Pwr.,  7%  pf . 

102) 

100 

1041 

Portland  Elec.  Pwr.,  6%  pf . 

94 

78 

96 

Portland  B'lec.  Pwr.,  6%  2d  pf . 

80 

55 

88 

Portland  Elec.  Pwr.,  com . 

51 

421 

02 

Potomac  Elec.  Power,  6%  pf . 

J113 

Pwr.  Sec.,  pf. — no  par . 

t  65 

50 

68 

Pwr.  Sec.,  com. — no  par . 

12 

5 

15 

Public  Serv.  of  Colorado.  7%  pf.. 

105 

Pub.  Serv.  of  N.  J  .  6%  pf . 

1091 

103) 

i09) 

Pub.  Serv.  of  N.  J..  7%  pf . 

iI22 

118 

1211 

Pub.  Serv.  of  N.  J.,  $2  com.— no  oar 

49) 

41) 

49} 

Pub.  Serv.  of  No.  Ill..  6%  pf . 

0112) 

no 

115 

P.  S.  of  No.  III.,  com.  $8 — no  par.... 

0173 

159) 

180 

Pub.  Serv.  of  No.  Ill.,  $8  com . 

0172) 

159) 

180 

Pub.  Serv.  of  Okla..  7%  pr.  In . 

106) 

too 

107 

Pub.  Serv.  Elec.  A  Gas,  6%  pf . 

1091 

108 

110) 

Puget  Sound  Pwr.  A  Lt.,  7%  pf . 

1091 

109 

113 

Puget  Sound  Pwr.  A  Lt.,  $6  pf. — 

no  par . 

101 

92 

102 

Puget  Sound  Pwr.  A  Lt.,  com . 

62) 

34) 

63) 

Radio  corp.  of  amer.,  $3.60 

pf  — 50 . 

56) 

54) 

571 

Radio  Corp.  of  Amer.,  com. — no  par. 

183) 

85! 

196) 

Rhode  Island  Public  Service,  pf.  $2 

— DO  par . 

n  31! 

30) 

31) 

Rochester  Gas  A  Elec.  6%  pf.  D _ 

kI06 

105) 

106) 

Rochester  Gas  A  Elec.,  7%  pf.  B.. . . 

107 

105 

107 

Rochester  Gas  A  Elec.,  6%  pf.  C.. . . 

105) 

105) 

100) 

San  JOAQUIN  Lt.  A  Pwr.,  7%  pr. 

pf . 

116 

no 

117) 

St.  Joseph  Ry.,  L.,  H.  A  P.,  5%  pf. . 

1  75 

70 

75 

Servel.  Inc. . . . 

t  8 

4} 

8 

Sierra  Pacific  Elec.,  2%  com . 

t  35 

29 

381 

Sioux  City  Gas  A  Elec.,  7%  pf . 

107} 

100 

108) 

Southeastern  Pwr.  A  Lt.,  pf. — $7 

no  par . 

1  109).... 

Southeastern  Pwr.  A  Lt.,  ptc.  pf . . . . 

1  88i 

Southeastern  Pwr.  A  Lt.,  com. — nc 

par . 

t  48| 

411 

48) 

So.  Calif.  Edison.  8%  pf . 

1  47 

38) 

41 

So.  Calif.  Mlson,  7%  pf . 

29 

27) 

29) 

So.  Calif.  Edison,  6%  i>f . 

26 

25) 

28 

So.  Calif.  Edison,  8%  com . 

461 

43) 

48) 

Southern  Cities  Utilities.  7%  pf . 

86 

75 

87 

Southwestern  Lt.  A  Pwr.,  A  $3 . 

80 

60 

80 

Southwestern  Lt.  A  Pwr.,  B . 

65 

60 

65 

Companies 


Bid  Price 
Tuesday  liow 
April  10  1928 


High 

1928 


KaNSA?  city  PWR.4  LT.  pf.  $7 


Kentucky  Sec., 


Loog  Island  Ltg.,  com.t — no  par - 

Los  Angeles  Gas  A  Elec.,  6%  pf . 

Louisville  Gas  A  Elec.,  cl.  A.  $1.76. , 

Man.  elec,  supply,  cap.  $6— 

no  par  . . . . 

Manilla  Elec.,  com.t — no  par . : 

Maytag  Mfg  .com.oO — no  par . 

Memphis  P.  A  L.,  pf.— $7 — no  par. . 
Metropolitan  Ed.,  pf. — $6 — no  par. . 
Metropolitan  Ed.,  pf. — $7 — no  par.  . 
Metropolitan  Ed.,  coir,.  S6 — no  par.. 

Middle  West  Utilities.  7‘‘i  pf . 

Middle  West  Util.,  7‘“c  »>r.  lien _ _ _ 

Middle  West  Util.,  com.  $6— no  par 

Midland  Utilities,  pr.  in.  6%  pf . 

Midland  Utilities,  6%  pf.  A . 

Milwaukee  Elec.  Ry.  A  Lt.,  7‘^c  pf. . 
Milwaukee  Elec.  Ry.  A  Lt.,  6%  pf. . 

Minn.  Pwr.  A  Lt.,  7%  pf . 

Miss.  River  Pwr.,  6%  pf . 

Miss.  River  Pwr.,  3%  com . 

Mohawk  Hudson  Pwr.,  1st  pf. — $7 

—no  par . 

Mohawk  Hudson  Pwr.,  2d  pf. — $7 

—no  par . 

Mohawk  Hudson  Pwr.,  com. — no  par 

Montana  Pwr.,  8'T-  com . 

Montreal  Pwr.,  7|%  com . 

Mountain  States  Pwr.,  7%  pf . 

Mountain  States  Pwr.,  com.t . 


Nassau  a  Suffolk  ltg.,  7%  pf. 

Nsdonal  Carbon,  sr^lpf . 

National  Elec.  Pwr.,  At . 

National  Lt.,  Ht.  A  Pwr.,  com . 

National,  Light,  Ht.  A  Pwr.,  5%  pf. 
National  Pwr.  A  Lt.,  pf. — $7 — no  par 
National  Pwr.  A  Lt.,  com.t — no  par. 

National  Pub.  Serv.,  7%  pf . 

National  Pub.  Serv.,  7%  ptc.,  pf. . . . 
National  Pub.  Serv.,  A  com.  $1.60 — 

no  par . 

National  Pub.  Serv.,  B  com. — no  par 

Nebraska  I»wr.,  7%  pf., . 

Nevada-Callf.  Elec.,  com . 

New  Brunswick  Pwr.,  4%  pf . 

New  Eng.  Pub.  Serv.,  pr.  In.  pf.  $7. . 

New  Eng.  Pub.  Serv.,  pf.  $7 . 

New  Orleans  Pub.  Serv. — 7%  pf .  . . . 
N.  Y.  A  Queens  Elec.  Lt.  A  Pwr., 

5%  pf . 

N.  Y.  Central  Elec.,  7%  pf . 

New  York  Power  A  Light  .  7  %pt . 

New  York  Power  A  Light,  8%  pf... . 

NIagsraFalls  Pwr.,  7%  pf. — 25 . 

No.  Amer.,  6%  pf. — 60 . 

No.  Anier.,  com. — 10 . 

No.  Amer.  Edison,  $6  pf. — no  par. . . 
No.  Caro.  Pub.  Serv.,  pf. — $7 — no  par 

Northeastern  Pwr.,  com . 

No.  N.  Y.  Utilities,  7%  pf . 

No.  Ohio  Pwr.,  com. — no  par . 

No  Ont.  Pwr.  A  Lt.,  6%  pf . 


113) 

111) 

nio) 

107 

.  21) 

11) 

ml04! 

102 

92 

94 

150 

140 

103 

100 

t200 

200 

26) 

191 

kllO) 

1101 

kl08 

107 

A;178 

170 

Alin 

1051 

34} 

28 

55) 

50 

m  47 

451 

381 

30 

111 

109 

108) 

103 

109 

109 

klOO 

125 

ai21| 

116) 

aI26 

125 

al42) 

1231 

a  95} 

94} 

a  91 

89} 

kl04 

100 

102 

98 

11081 

107 

108 

94 

no 

kl07) 

100 

kl04 

100 

351 

29) 

1651 

1021 

/  97) 

kl04 

■97’ 

17) 

in 

98 

.  0139] 

138 

0  31) 

27) 

k  24 

20 

72 

70 

kl091 

1081 

261 

21} 

klOl 

99 

mU4 

251 

22 

■m  28) 

24) 

inu 

no 

35 

22 

62 

60 

108 

98) 

'  106 

95 

.  108 

106 

100 

91 

105 

101 

115 

.  mlU 

k28 

’271 

53} 

53) 

65) 

58) 

104 

102) 

•W109 

93 

26} 

191 

107 

103 

26} 

18 

k  99 

94>. 

113) 

IiO 

211 

104! 

98 

ISO 

103 


260 

271 

110) 

108) 

185 

111) 

35 


61 

50 

381 

111 

10s) 

111 

165 

124 

129 

142 

97 

92! 

103 

lOli 

109 

109) 


no 

109 

361 

169) 


110) 
1391 
321 
30 
80 
111 
27 1 
103 


27) 

30 

111) 

37 

70 

109) 

108 

no 

100 

105; 


281 

65 

67 

1051 

105 

261 

109 

27} 

100 


Companies 


Bid  Price 
Tuesday  Low 
April  10  1928 


Southwestern  Lt.  A  Pwr.,  $6  pf . 

Southwestern  Pwr.  A  Lt.,  7%  pf. . , . 

Standard  Gas  A  Elec.,  8%  pf . 

Standard  Gas  A  Elec.,  7%  pr.  pf _ 

Standjud  G.  A  E.,  com.  $3.50 . 

Standard  Power  A  Light,  com . 

Standard  Pwr.  A  Lt.,  7%  pf . 

Staten  Island  Edison,  pf. — $6 — no 

par . 

Superheater,  $6  com. — no  par . 

Syracuse  Lighting,  7%  pf . 

Syracuse  Lighting,  8%  pf . 

Tampa  elec.,  com.  $2 . 

Tenn.  Elec.  Pwr.,  6%  pf . 

Tenn.  Elec.  Pwr.,  7%  pf . 

Terre  Haute,  Ind.  A  East.  Trac.,  i% 

pf . 

Terre  Haute,  Ind.  A  Blast.  Trac.,  com. 

Tex.  Pwr.  A  Lt.,  7%  pf . 

Tide  Water  Pwr.,  8%  pf . 

Timken  Roller  Bear.,  com. — $4  no 

par . 

Toledo  Ekllaon,  7%  pf . 

Toledo  Edison,  6%  pf . 

Toledo  Edison,  6%  com . 

Trl-Clty  Ry.  A  Lt.,  6%  pf . 


United  gas  a  elec.,  7%  pf. .. 

United  Gas  A  Elec.  (N.  J.),  6%  pf... 
United  Gas  Impr.,  8%  com. — 50. . . . 
United  Lt.  A  Pwr.,  pf. — $4 — no  par.. 
United  Lt.  A  Pwr.,  pf. — $6.60 — no 

par . 

United  L.  A  P.,  com.  A  .48 — no  par. 
United  L.  A  P.,  com.  B  .48 — no  par. 

Utah  Pwr.  A  Lt.,  7%  pf . 

Utica  Gas  A  Elec.,  7%  pf . 

Utica  Gas  A  Elec.,  8%  com . 

Utilities  Pwr.  A  Lt..  7%  pf . 

Utilities  Pwr.  A  Lt.,  com.  A  $2 . 

Utilities  Pwr.  A  Lt.,  com.  B  $1 — no 
par . 


Vermont  hydro-elec..  7% 

pf . 

Virginia  Elec.  A  Pwr.,  7*^0  pf . 


Washington  Ry.  A  Elec.,  7%  E 
Washington  Wtr.  Pwr.,  8%  com... . 


West  Penn  Pwr.,  7%  pf . 

West  Penn  Pwr.,  6%  pf . 

West  Virginia  Lt..  Ht.  A  Pwr.,  7%  pf. 

Western  Pwr.,  7%  pf . 

Western  States  Gas  A  Elec.,  7%  pf.. 

Western  States  Gas  A  Elec.,  com - 

Westinghouse  Elec.  A  Mfg.,  8%  com. 

—60 . 

Weston  Elec.  Instrument,  Cl.  A  $2 

— no  par . 

Weston  Elec.  Instrument,  com. — no 

gar . 

eellng  Elec.,  6%  of . 

Worthington  Pump,  7%  of.  A.. 

Worthln^n  Pump.  6%  B . 

Worthington  Pump,  com . 


High 

1928 


Yale 


A  TOWNE  com.  $5—26, 


93 

88 

92) 

kn2 

103 

113 

TO 

65 

70) 

114) 

110) 

115 

65) 

57} 

66) 

42 

291 

45 

107 

103) 

107 

102) 

99 

103) 

kl62 

162 

175 

109 

103 

111 

kll7)  114 

119 

691 

62 

691 

103) 

92 

103 

1081 

107 

no 

k  10 

k  I 

■'i' 

"3 

1114) 

113} 

115 

112 

108 

112 

132) 

112) 

134 

109) 

108 

111 

105 

95 

105 

kl45 

120 

150 

89 

93 

102 

95 

98 

103 

76 

70 

77 

eI29) 

nil 

129) 

a  57 

49 

56) 

al02 

95 

101 

a  22) 

14 

22) 

a  29) 

19 

30 

nil) 

109) 

112 

105) 

105 

106) 

k200 

215 

225 

101 

98 

103 

311 

28) 

34) 

24) 

18) 

26) 

100 

96 

102 

kllO) 

108 

111 

102 

07 

103 

blOO 

96) 

102 

60 

37 

60 

J486 

J102i 

227 

176’ 

2^’ 

114) 

1091 

114) 

ni) 

106) 

112 

115 

114) 

117 

kl08) 

109} 

113 

95 

94 

100 

104 

103 

104) 

kl02 

lOU 

106 

m38 

105) 

88) 

112 

k33) 

301 

34) 

15) 

12) 

171 

106 

96 

104 

511 

46) 

55 

44) 

41 

49) 

291 

28 

34} 

71 

68) 

75 

Stock  Exchange ; 


oChlcago:  6St.  Louis;  ePhlladelphia ;  dBoston;  eBaltlmore;  /Montreal;  gCinelnnatl;  kSan  Francisco;  iPlttsburgh;  /Washington. 
Saturday.  April  7.  IBld  price  Wednesday,  April  11.  mLatest  quotations  available.  tUlvldend  rate  variable. 


fcBid  prtea 


est  percentage  of  farms  served  by  any 
large  company  east  of  the  Mississippi 
River. 


North  American  Company  to  De¬ 
crease  Number  of  Directors. — Stock¬ 
holders  of  the  North  American  Com¬ 
pany  will  vote  April  25  on  approving 
the  recommendation  of  the  board  that 
the  number  of  directors  be  decreased 
from  fifteen  to  twelve. 


Russian  Statistics. — Recent  Rus¬ 
sian  economic  statistics  are  contained 
in  an  80-page  handbook  issued  by 
the  Amtorg  Trading  Corporation.  It 
contains  data  on  the  electrical  and 
other  industries,  agriculture,  foreign 
3nd  domestic  trade,  transportation, 
communication,  finance,  labor,  natural 
resources  and  patents. 


Brown,  Boveri  to  Increase  Divi¬ 
dend  AND  Capital. — The  directors  of 
Brown,  Boveri  &  Company,  Mannheim, 
Germany,  have  decided  upon  a  dividend 
of  9  per  cent  for  1927,  against  8  per  cent 
in  the  previous  year,  the  net  profit  being 
1,470,000  marks,  in  comparison  with 
1,030,000  marks  in  the  previous  year. 
The  capital  is  to  be  increased  from  15,- 
000,000  to  25,000,000  marks.  The  new 
shares  are  to  be  offered  to  shareholders 
in  the  proportion  of  three  to  two.  The 
company  is  said  to  have  begun  the  cur¬ 
rent  year  with  a  good  order  book. 


Survey  of  Kentucky  Industries 
Attracts  Attention, — An  industrial 
survey  of  Kentucky  has  been  completed 
by  the  Associated  Industries  of  Ken¬ 
tucky,  This  survey  includes  a  careful 
study  for  each  of  the  120  counties  in  the 


state,  in  respect  to  geological  formation, 
soil,  water  supply,  industries,  transpor¬ 
tation  facilities,  highways,  educational 
opportunities  and  other  factors  which 
might  attract  industries  or  investment  of 
capital.  According  to  the  Secretary  of  the 
Associated  Industries  of  Kentucky  this 
survey  not  only  has  served  the  purpose 
for  which  it  w'as  intended  but  has  also 
attracted  inquiries  from  organizations  in 
several  other  states  interested  in  similar 
undertakings.  A  limited  number  of 
copies  of  the  survey  are  said  to  be  avail¬ 
able  for  general  distribution  from  the 
office  of  the  association  in  the  Kenyon 
Building,  Louisville,  Ky. 


Massachusetts  Utility  Votes  Ex¬ 
tra  Dividend. — The  Holyoke  (Mass.) 
Water  Power  Company  voted  an  extra 
dividend  of  3  per  cent  on  the  capital 
stock. 
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Rate  of  Production  Up  4.4  per  Cent  During 

First  Quarter 


The  rate  of  general  production  dur¬ 
ing  the  first  quarter  of  1928  was 
on  an  average  about  4.4  per  cent  over 
that  reported  for  the  same  period  dur¬ 
ing  1927,  as  indicated  by  the  consump¬ 
tion  of  electrical  energy  by  some  3,000 
large  manufacturing  plants  scattered 
throughout  the  nation.  As  has  been 
the  case  during  the  last  five  years,  the 
peak  of  operations  in  American  manu¬ 
facturing  plants  as  a  whole  this  year 
was  reached  in  February,  the  March 
rate  of  production,  after  correction  is 
made  for  the  number  of  working  days, 
being  about  7.4  per  cent  under  February. 
The  March  activity,  however,  was  still 
about  1.2  per  cent  over  March  of  last 
year.  It  would  appear,  therefore,  that 
American  industry  as  a  whole  is  fol¬ 
lowing  very  closely  the  trend  of  last 
year,  but  on  a  slightly  higher  plane.  All 
of  the  industrial  groups  reported  a  sea¬ 
sonal  drop  in  rate  of  operations  under 
those  of  February.  Nine  of  the  indus¬ 
trial  groups  reported  March  operations 


over  those  of  March  last  year,  and 
only  two — textiles  and  rolling  mills  and 
steel  plants — reported  a  rate  of  oper¬ 
ations  under  that  reported  for  March 
of  last  year. 

The  index  of  activity  in  the  manufac¬ 
turing  plants  of  the  nation  based  on 
consumption  of  electrical  energy  stands 
at  118.2  for  March,  as  against  127.7  for 
February,  after  adjustments  are  made 
for  the  number  of  working  days  in  the 
two  months.  Comparative  indexes  of 
productive  activity,  referred  to  the  aver¬ 
age  activity  for  the  period  1923-25  as 
100  and  adjusted  for  number  of  working 
days,  is  as  follows: 


March,  1928  . 118.2 

February,  1928  . 127.7 

March,  1927  . 116.8 

Average  first  quarter  1928 . 121.4 

Average  first  quarter  1927 . 116.3 


The  rate  of  operations  in  the  rolling 
mills  and  steel  plants  was  quite  sig¬ 
nificant,  standing  at  6.8  per  cent  under 


February,  bringing  the  rate  of  oper¬ 
ations  to  a  point  about  1  per  cent  under 
March  last  year.  A  decreased  rate  of 
operations  was  normal  during  .March, 
but  the  drop  this  year  was  more  than 
was  to  be  expected,  based  upon  the  re¬ 
ports  for  past  years.  Last  year  the 
decline  from  February  to  March  was 
about  1  per  cent.  The  ferrous  and  non- 
ferrous  metal  working  plants  also  re¬ 
corded  a  material  drop  under  February, 
but  the  current  March  activity  w'as 
still  above  that  of  March,  1927. 

A  material  decrease  in  the  rate  of 
production  in  the  automobile  manufac¬ 
turing  industry,  including  the  manu¬ 
facture  of  equipment  and  replacement 
parts,  seems  to  have  been  recorded  dur¬ 
ing  March.  The  March  activity  was 
8.4  per  cent  under  February,  but  was 
still  about  15.2  per  cent  above  March 
last  year. 

March  rate  of  operations  in  the  tex¬ 
tile  industry  was  some  8.2  per  cent 
under  March  last  year  and  about  on 
the  same  level  as  for  March,  1926. 
Operations  in  the  textile  industry  of  the 
nation  have  been  under  those  of  the 
same  month  of  the  previous  year  ever 
since  last  October. 


Corrtcf^o/  for  Number  of  Working  Derys  But  Not  for  Stasona!  Variation 


1924 


1925  I92fa  1927 

GENERAL  INDUSTRIAL  ACTIVITY  IN  THE  UNITED  STATES 


1926 


I40| 
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x  90 
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Business  News  and  Market  Conditions 


mation  in  expanding  items  contained  in  to  help  in  guiding  its  course  are  still 
the  report  or  for  suggested  plans  to  meager,  although  the  past  year  has 
meet  specific  local  conditions.  shown  some  improvement.  A  market¬ 

ing  plan  is  dependent  on  a  proper  con¬ 
ception  of  the  program  of  the  industry. 
Facts  and  conditions  must  be  known  in 
order  to  base  a  correct  premise.  The 
data  now  being  gathered  are  a  great  help 
toward  obtaining  the  necessary  facts 
regarding  the  industry.  Additional 
graphs  covering  other  products  will  ap¬ 
pear  in  succeeding  issues. 


Sell  Additional  Wiring 

Issues  Serial  Report  to  Aid 
Central  Station  Company  in  Conduct¬ 
ing  a  Campaign  for  Adequate  Wiring 

The  wiring  committee  of  the  Com¬ 
mercial  National  Section  of  the  Na¬ 
tional  Electric  Light  Association  has  is¬ 
sued  a  serial  report  dated  March,  1928, 
entitled  “Sell  Additional  Wiring.”  The 
wiring  committee  believes  that  it  is 
essential  that  immediate  steps  be  taken 
in  every  community  to  promote  the  sale 
of  additional  wiring  for,  as  was  ex¬ 
pressed  in  a  recent  editorial,  “the  inade¬ 
quacy  of  present  house-wiring  installa¬ 
tions  interposes  a  baffling  barrier  to  the 
sale  of  electrical  equipment.”  The  com¬ 
mittee  further  states  that  some  success¬ 
ful  sales  campaigns  have  already  been 
conducted  and  this  report  is  presented  as 
a  summation  of  past  experience  and  an 
urge  and  guide  for  immediate  action  in 
every  community  in  the  land. 

In  planning  the  sale  of  additional  wir¬ 
ing  the  committee  in  its  report  offers  the 
following  eight  factors  with  a  complete 
discussion  of  each  one :  ( 1 )  Knowledge 
of  the  market.  (2)  Co-operation  with 
local  electrical  interests.  (3)  Determi¬ 
nation  of  a  definite  sales  policy.  (4)  De¬ 
velopment  of  an  adequate  publicity  pro¬ 
gram.  (5)  Organization  and  training  of 
sales  force.  (6)  Directing  of  activity  to 
reach  all  prospects.  (7)  Analysis  of  re¬ 
sults  as  a  guide  for  further  activities. 
(8)  Report  to  wiring  committee.  N.  C. 
Huse,  the  Philadelphia  Electric  Com¬ 
pany,  Philadelphia,  is  chairman. 

In  its  conclusion  the  report  cites  the 
past  restrictive  influences,  gives  the  rea¬ 
sons  for  the  present  hopefulness  and  in 
referring  to  the  need  for  action  states 
that  there  is  but  one  sure  way  to  get  a 
job  done  and  that  is  to  do  it.  “No  mat¬ 
ter  what  national  plans  may  be  made  for 
co-operative  industry  action,”  states  the 
report,  “the  central-station  company  can 
in  no  way  evade  direct  responsibility 
for  initiative  in  reaching  the  tremendous 
market  which  is  now  unattainable  due  to 
the  inadequacy  of  the  wiring  connec¬ 
tions  on  the  customers’  property  at  the 
ends  of  our  distribution  systems.”  The 
wiring  committee  states  that  it  is 
anxious  to  furnish  all  assistance  possible 
to  central-station  companies  contem¬ 
plating  definite  action  and  will  welcome 
direct  inquiries  for  more  detailed  infor- 


Orders  and  Billings  for 
Electrical  Goods 

Some  of  the  data  on  orders  and  bill¬ 
ings  collected  by  the  National  Electrical 
Manufacturers’  Association  are  shown 
in  the  form  of  graphs  in  the  accompany¬ 
ing  illustrations.  Complete  data  for 
1927  are  given  in  every  case.  Statistics 

on  the  electrical  manufacturing  industry  tvt  tv  -i  a  ^  •  -r^i 

N.E.M.A.  Organizes  Electric 

1  Furnace  Section 

2  Manufacturers  of  resistance  type  elec¬ 
tric  furnaces  have  been  organized  in  the 
electric  furnace  section  of  the  National 
Electrical  Manufacturers’  Association. 
That  section  begins  its  existence  with 
a  membership  comprising  about  90  per 
cent  of  the  total  output  of  the  product. 
William  Little,  Hoskins  Manufacturing 

“  Company,  is  chairman  and  R.  F.  Ben- 
zinger.  Electric  Furnace  Company,  is 
I  secretary  of  the  section.  The  companies 
>1  in  the  section  and  their  representatives 
are  Electric  Furnace  Company,  Salem, 
Ohio,  R.  F.  Benzinger  and  F.  T.  Cope ; 
Hevi-Duty  Electric  Company,  Milwau- 
^  kee,  E.  L.  Smalley ;  Geo.  J.  Hagan  Com¬ 
pany,  Pittsburgh,  R.  E.  Talley;  Hol- 
croft  &  Company,  Detroit,  C.  Hol- 
croft;  Hoskins  Alanufacturing  Com- 
■  pany,  Detroit,  W.  Little,  and  Westing- 
house  Electric  &  Manufacturing  Com¬ 
pany,  Mansfield,  Ohio,  T.  C.  Kelley. 

One  of  the  first  acts  of  the  new  sec¬ 
tion  was  to  decide  on  the  collection  of 
statistics  giving  orders  entered  for  elec- 
trie  furnaces  in  units,  kilowatts  and 
>1  dollars  and  divided  into  two  groups  of 
100  kw.  and  below  and  over  100  kw. 
The  meml)ers  of  the  section  are  very 
optimistic  for  the  future  of  the  electric 
Zl  furnace  business,  some  believing  that  in 
Z  the  course  of  time  the  electric  furnace 

Z  load  will  exceed  the  motor  load  on 

~  central-station  lines.  The  section  is  also 
Z  looking  to  the  other  electrical  apparatus 
Z  manufacturers  to  help  promote  the  more 
Z  general  use  of  electric  heat  in  industry. 
Z  It  is  claimed  that  every  100  kw.  of  elec- 
Z  trie  furnaces  requires  the  utilities  to 
—  expend  $15,000  for  generating  and  trans- 
^  mission  equipment,  exclusive  of  land  and 
buildings. 


Quar+ars 

--19Z6- 


Quarters 

--1927- 


Number  of ineAx)r 
■single pole  unrls^ 


Nomber  ofoufahor 


sing/e  pole  unibs 


2nd  3rd  4Hi  f  1st  2nd  3rd 
Ouart*'''  Quarters 

. 1926 - - 1927— 

Power  switching  equipment 

(Not  included  in  .switchboards) 


Panelboards  and  Cabinets 
_  CBillings) 


Qoartfc. .,  1927 


Flexible  Cord 

Data  Supplied  by  National  EHectrical  Manufacturers’  Association 


An  Non-Oode  Foots* 
Shipments  Stock  on 

Made  in  Hand 

Feet  in  Feet 

9,231,088  5,040,755 

9,890,039  5.487,371 

13,542,270  •  5,506,136 
15.606,308  5,842,044 

20,122.449  6,887,351 

10,596,003  7,094,352 


-Reinforoed- 


. — SinKle  Conductor — 
Shipments  Stock  on 
Made  in  Hand 

Feet  in  Feet 

14,693,613  20,303,223 

8,916,703  18,606,023 

9,837,760  15,682,986 

11,863,849  13,747,671 

9,717,120  14,333,954 

6,677,832  13,039,925 


. - Parallel  Cords - . 

Shipments  Stock  on 

Made  in  Hand 

Feet  in  Feet 

3,814,254  8,691,520 

5,450,190  7,646,047 

8,484,817  8,457,327 

9,782.695  6,970,911 

9,517,137  9,157,525 

7,553,824  7,450,619 


^ — Twisted  Pairs—. 
Shipments  Stock  on 
Made  in  Hand 

Feet  in  Feet 

6,398,916  17,429,277 

8,006,896  18,369,883 

10,421,209  14,743,285 

10,970,193  13,532,773 

10,743,520  10,124,915 

8,154,705  12,942,459 


Stock  on 
Hand 
in  Feet 
8,552,130 
8,446,555 
6,701,476 
7,472,502 
5,828.605 
5,694,377 


Shipments 
Made  in 
Feet 

2,522,237 

3,741,437 

4,346,203 

4,270,565 

5,502,504 

4,7SI,6I5 


July . 

August 

S^Dtenihi 

Ctetobeiv 

Novembf 

Decembr 
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IN  NEW  ENGLAND  motor  sales 
continue  to  be  active  and  reached  a 
volume  of  over  $60,000  last  week. 
Textile  and  leather  plants  were  active 
buyers.  Anticipation  of  the  opening  up 
of  early  line  extensions  in  the  northern 
districts  is  awakening  interest  in  buying. 
An  upward  trend  in  market  activity  is 
reported  in  the  Eastern  district  with 
central-station  companies  and  industrial 
plants  sharing  about  equally  in  the  de¬ 
mand.  An  order  for  $330,000  worth  of 
substation  apparatus  was  placed  by  a 
New  York  company  and  an  order  for 
similar  equipment  was  reported  in  New 
Jersey.  A  paper  mill  at  Erie,  Pa., 
bought  $40,000  worth  of  motors  and  con¬ 
trol  apparatus. 

Two  60,000-kw.  turbo-generator  units 
amounting  to  approximately  $1,500,000 
were  purchased  by  a  Carolina  power 
company.  Another  order  for  about 
$110,000  worth  of  motors,  oil  circuit 
breakers  and  switching  equipment  was 
received  from  a  central -station  company 
in  Alabama.  Industrial  plants  in  the 
Southeast  are  less  active  but  inquiries 
are  numerous.  A  slight  improvement  is 
seen  in  conditions  in  the  St.  Louis  dis¬ 
trict.  The  volume  of  business  in  the 
Middle  West  has  increased  and  utility 
companies  are  busy  with  construction 
work.  A  large  company’s  purchases  are 
averaging  $95,000  per  day.  On  the 
Pacific  Coast  power  company  buying 
was  active  and  included  diversified 
ecjuipment  and  supplies.  Pole  orders 
were  good,  and  motor  sales  were  re¬ 
ported  excellent. 

Market  Trends  Upward 
in  Eastern  District 

Each  week  is  developing  improved 
market  activity  in  the  Eastern  district 
w'ith  central-station  companies  and  in¬ 
dustrial  plants  sharing  about  equally  in 
the  demand.  According  to  a  large  man¬ 
ufacturer  the  first  quarter  of  the  year 
shows  an  increase  of  4  per  cent  in  cen¬ 
tral-station  orders  over  the  correspond¬ 
ing  period  of  last  year,  while  industrial 
business  has  run  close  to  6  per  cent 
below  that  of  1927  in  the  same  quarter. 
This  statement  is  quite  typical  of  gen¬ 
eral  findings  in  the  trade  and  with  in¬ 
creased  inquiries  now  ensuing  from 
industrial  plants,  it  is  expected  that  the 
slight  deficiency  in  the  quota  soon  will 
be  made  up.  The  outlook  continues 
good  and  there  is  every  indication  of 
sizable  commitments  for  the  next  few 
months. 

Central  stations  are  in  the  market  for 
substation  equipment  and  are  also  mak¬ 
ing  purchases  of  wire  and  cable  and  line 
apparatus.  A  New  York  utility  has 
placed  an  order  for  transformers,  oil 
circuit  breakers,  switching  equipment 
and  auxiliary  apparatus  for  four  sub¬ 
stations,  totaling  .about  $330,000.  A 
New  Jersey  central-station  company  has 
been  making  contracts  for  similar  appa¬ 
ratus  for  new  substations  and  is  expected 


to  place  further  orders  at  an  early  date. 
A  leading  manufacturer  of  wire  and 
cables  reports  marked  improvement  in 
the  demand  from  power  companies,  with 
utilities  in  the  New  York  zone  leading 
in  volume  of  orders.  A  metropolitan 
central-station  company  has  placed  an 
order  for  paper-covered  cable  totaling 
$300,000.  Industrial  interests  also  are 
purchasing  sizable  requirements  of  wire 
and  cables,  with  inquiries  indicating  a 
continuance  of  the  demand  from  that 
quarter. 

A  paper  mill  at  Erie,  Pa.,  has  con¬ 
tracted  for  equipment  for  a  paper  ma¬ 
chine  installation  costing  about  $40,000. 
Other  business  of  this  character  is  now 
maturing  and  early  orders  are  antici¬ 
pated.  The  demand  from  iron  and  steel 
mills,  metal-working  plants,  automobile 
plants,  leather  factories  and  textile  mills 
is  holding  up  well  and  sizable  transac¬ 
tions,  particularly  in  connection  with 
motors  and  accessory  equipment,  are  be¬ 
ing  made.  Municipal  and  other  public 
work  show  improvement,  both  with  re¬ 
gard  to  volume  of  bids  asked  artd  actual 
contracts. 

The  Philadelphia  market  is  more  ac¬ 
tive.  Central  stations  are  making  pur¬ 
chases  of  equipment  for  substation 
installations  and  transmission  lines,  the 
Eastern  Pennsylvania  power  companies 
being  particularly  busy  in  the  latter 
connection.  Industrial  account  begins  to 
show  improvement.  There  is  a  healthy 
tone  to  the  present  demand  for  motors, 
control  devices,  switchboard  panels  and 
instruments,  and  commitments  are  now 
being  made  with  less  hesitancy.  Metal¬ 
working  plants  and  textile  mills  are  lead¬ 
ing  buyers. 

Current  construction  operations  in  the 
Eastern  district  include  the  following : 
New  York  has  appropriated  $500,000  for 
the  construction  of  a  municipal  airport  on 
Barren  Island,  also  a  fund  of  ^00,000 
for  a  new  fire  alarm  system.  The  Todd 
Shipyards  Corporation  will  increase  its 
plant  in  Brooklyn,  to  cost  $2,000,000.  The 
Bayonne  Steel  Ceiling  Company  plans  a 
plant  at  Long  Island  City,  to  cost  $100,000. 
The  Stauffer  Chemical  Company,  New 
York,  plans  a  plant  near  Roanoke,  Va..  to 
cost  $250,000.  Tottenville,  S.  I.,  and  Mill¬ 
ville,  N.  J.,  plan  ornamental  lighting  sys¬ 
tems.  Benjamin  Moore  &  Company,  New¬ 
ark,  N.  J.,  plans  an  addition  to  its  paint 
factory,  to  cost  $175,000.  The  Reading 
Coal  &  Iron  Company,  Philadelphia,  Pa., 
plans  electrification  of  its  coal  mines  at 
Hazleton,  Wilkes-Barre  and  vicinity. 

The  Metropolitan  Edison  Company  has 
secured  permission  to  take  over  eleven 
light  and  power  companies  in  Chester, 
Adams,  Dauphin,  Berks,  Lehigh  and  Leb¬ 
anon  Counties  for  a  price  of  $2,401,000, 
and  will  extend  transmission  lines.  The 
Suburban  Light  &  Power  Company,  Cam¬ 
bridge,  Md.,  recently  formed,  has  secured 
permission  to  build  transmission  lines  in 
St.  Mary’s,  Charles  and  Prince  George’s 
Counties,  to  cost  $100,000;  service  will  be 
obtained  from  the  Potomac  Electric  Power 
Company,  which  will  extend  its  system. 
The  Bureau  of  Standards,  Washington, 
D.  C.,  will  receive  bids  until  April  27,  for 


equipment  for  power  plant.  The  Bureau 
of  Yards  and  Docks,  Navy  Department 
Washington,  D.  C.,  is  asking  bids  (no 
closing  date  stated)  for  a  refrigerating 
plant  for  Mare  Island  Navy  Yard  (Specifi¬ 
cation  5583.) 


Metal  Markets  Quieter — 
Prices  Slightly  Lower 

Sales  of  lead  and  zinc  were  in  fair 
volume  in  the  non-ferrous  metal  mar¬ 
ket.  No  important  price  changes  were 
registered  during  the  week  with  the 
exception  of  tin,  which  dropped  almost 
2  cents  per  pound.  Copper  has  entered 


NEW  YORK  METAL  MARKET  PRICES 


Apr.  4,  1928  Apr.  II,  1928 
Cents  per  Cents  per 
Pound  Pound 


Copper, electrolytic. . . . 
Lead,  Am.  S.  A  R. price 

Antimony . 

Nickel,  ingot . 

Zinc  spots . 

Tin,  Straits . 

Aluminum,  99  per  cent 


M.O 
6.  10 

,V 

6.075 

53i 

24.30 


13  9625 
6  10 
9  625 
35 

6  075 
51  875 
24.30 


Base  copper  wire  price  April  1 1,  1928,  16  rents. 


another  period  of  quiet  such  as  charac¬ 
terized  the  early  weeks  of  the  year,  with 
the  same  conditions  predominating ;  that 
is,  the  primary  producers  are  firm  at 
one  price,  with  only  an  occasional  sale, 
while  concessions  are  offered  by  others 
who  make  it  a  practice  to  sell  an  appre¬ 
ciable  tonnage  every  week. 


Large  Turbine  Units 
Purchased  in  Southeast 

The  outstanding  order  placed  in  the 
Southeast  was  for  two  60,()00-kw.  turbo¬ 
generators.  They  were  purchased  by  a 
Carolina  power  company  at  a  cost  of 
about  $1,500,000.  Another  outstanding 
order  was  for  motors,  oil  circuit  break¬ 
ers  and  switching  equipment  amounting 
to  about  $110,0(W  placed  by  a  central- 
station  company  in  Alabama.  A  com¬ 
pany  in  Georgia  ordered  weatherproof 
copper  wire  amounting  to  $22,000  and 
aluminum  cable  totaling  $5,200,  and  this 
same  company’s  creosoted  pine  pole  pur¬ 
chases  in  the  past  ten  days  have  totaled 
$2,900. 

Little  activity  was  noted  in  industrial 
lines,  though  inquiries  are  increasing  in 
number  and  the  amount  of  indu.strial  ex¬ 
pansion  projects  pending  or  in  the  hands 
of  engineers  reflects  the  optimistic  tone 
of  business.  Municipalities  continue  to 
purchase  in  reasonably  satisfactory  vol¬ 
ume.  One  Georgia  town  ordered  pole 
line  materials  amounting  to  $2,500  and 
another  ordered  one  carload  of  creo¬ 
soted  pile  poles. 


Construction  projects  are  as  follows: 
The  Columbus  Electric  &  Power  Com¬ 
pany,  West  Point,  Ga.,  plans  a  4(),0{X)-hp. 
hydro-electric  power  project  on  the  Chatta¬ 
hoochee  River,  Troup  County,  to  cost 
$700,000.  The  Stowe  Thread  Company, 
Belmont,  N.  C.,  plans  a  new  mill  to  cost 
$120,000.  The  Duke  Power  Company  has 
approved  plans  for  a  steam-operated  el^- 
tric  power  plant  near  Mount  Holly,  N-  C., 
to  cost  $5,000,000.  The  Jepson  Art  Weav¬ 
ing  Company,  Wadesboro,  N.  C.,  plans  a 
textile  mill,  to  cost  $150,000. 

The  Victor  Chemical  Works,  Chicago, 
plans  a  plant  at  West  Nashville,  Tenn.,  to 
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cost  $1,000,000.  Lexington,  Va.,  contem¬ 
plates  a  municipal  power  plant.  The  Blue 
Ridge  Power  Company,  Manassas,  Va., 
plans  a  power  plant  to  cost  $80,000.  The 
Mississippi  Power  Company,  Gulfport, 
Miss.,  is  planning  extensions  in  transmis¬ 
sion  lines  at  Burnsville,  Plantersville  and 
vicinity.  The  Southeastern  Power  & 
Light  Company  plans  extensions  in  trans¬ 
mission  lines  of  the  recently  acquired 
Edisto  Public  Service  Company,  Colum¬ 
bia,  S.  C. 

Motor  Sales  Continue  Active 
in  New  England  District 

General  purpose  motor  sales  showed 
encouraging  activity  in  the  New  Eng¬ 
land  district.  The  volume  amounted  to 
over  $60,000  last  week.  Buying  in  lots 
was  noted  with  textile  and  leather  in¬ 
dustries  leading.  Among  the  orders  re¬ 
ported  were  several  units  up  to  75  hp. 
Reorganization  and  change  of  factory 
sites  reflect  this  strong  demand. 

A  slight  quickening  in  the  demand  for 
central-station  supplies  was  reported. 
A  prominent  light  and  power  company 
placed  an  order  for  cable  and  wire,  to 
be  used  for  service  expansion,  amount¬ 
ing  to  about  $50,000.  Watt-hour  meter 
and  voltage  regulator  business  is  active, 
and  several  interesting  orders  for  insu¬ 
lators  covering  a  wide  area  were  noted. 
Anticipation  of  the  opening  up  of  early 
line  e.xtensions  in  the  northern  districts 
is  awakening  interest  in  buying. 

Construction  projects  are  as  follows: 
.\uthorization  for  a  new  federal  post- 
office  for  Boston  to  cost  about  $4,500,000 
is  announced.  The  New  England  Tele¬ 
phone  &  Telegraph  Company  plans  to  ex¬ 
pend  $1,250,000  for  service  expansion.  The 
Holyoke  Water  Power  Company,  Holyoke. 
Mass.,  has  secured  permission  for  a 
45,000-hp.  hydro-electric  plant  on  the  Con¬ 
necticut  River  to  cost  $850,000.  The 
Narragansett  Electric  Company,  Provi¬ 
dence,  R.  I.,  plans  a  substation,  to  cost 
$35,000.  The  Connecticut  Light  &  Power 
Company  will  add  to  the  street-lighting 
system  at  Southington. 

Slight  Improvement  Seen 
in  St.  Louis  Conditions 

Conditions  in  the  St.  Louis  district 
seem  to  be  slightly  improved.  Small 
motors  and  transformers  moved  in  good 
volume.  A  contract  for  switching  equip¬ 
ment  for  four  towms  in  the  southwestern 
part  of  the  district  was  closed  at  a  cost 
of  $15,000.  Automatic  substation  equip¬ 
ment  to  replace  hand-operated  apparatus 
in  the  suburbs  of  St.  Louis  was  pur¬ 
chased  at  a  cost  of  $35,000.  Poles, 
cables  and  fixtures  for  a  “white  way" 
for  a  small  city  in  southeast  Missouri 
amounted  to  $18,000.  The  installation 
cost  of  this  apparatus  is  estimated  at 
$9,000.  Refrigerator  manufacturers  re¬ 
port  the  demand  greater  than  the  supply. 

Construction  projects  are  as  follows : 
The  White  River  Power  Company,  Little 
Rock.  Ark.,  will  build  a  hydro-electric 
power  plant  on  the  White  River,  near  Cot¬ 
ter,  .\rk.,  to  cost  $1,200,000.  The  Meeker 
Advertising  Company.  Joplin,  Mo.,  plans 
a  two-story  factorv  for  novelty  manufac¬ 
ture.  to  cost  $100,000.  The  Chevrolet  Mo¬ 
tor  Company,  Detroit,  Mich.,  contemplates 
an  assembling  plant  at  Kansas  City,  Mo., 
to  cost  $500,000.  The  Quaker  Oats  Com¬ 


pany,  Chicago,  Ill.,  plans  a  plant  at  St. 
Joseph,  Mo.,  to  cost  $2,000,000.  The  In¬ 
dependent  Plumbing  &  Heating  Supply 
Company,  1119  Chestnut  Street,  St.  Louis, 
Mo.,  plans  a  new  plant  to  cost  $125,000. 
The  American  Car  &  Foundry  Company 
plans  an  addition  to  its  plant  at  St.  Louis, 
to  cost  $200,000.  The  Texas  Electric  Serv¬ 
ice  Company,  Odessa,  Tex.,  plans  improve¬ 
ments  in  its  power  plant,  to  cost  $75,000. 

The  Bell  Oil  &  Gas  Company,  Sweet¬ 
water,  Tex.,  plans  an  oil  refining  plant, 
to  cost  $175,000.  The  Texas  Utilities 
Company  plans  extensions  in  transmission 
lines  at  Olton,  Tex.,  and  will  install  a  light 
and  power  system.  The  Texas  Utilities 
Company,  Plainview,  Tex.,  plans  a  steam- 
operated  plant  in  the  Panhandle  district,  to 
cost  $500,000.  The  Springfield  Gas  & 
Electric  Company,  Springfield,  Mo.,  will 
install  an  ornamental  lighting  system  to 
cost  $125,000.  Muskogee,  Okla.,  has  con¬ 
tracted  with  the  Electric  Service  Com¬ 
pany,  for  the  installation  of  an  ornamental 
lighting  system. 

Power  Company  Buying 
Active  on  Pacific  Coast 

Power  company  buying  on  the  Pacific 
Coast  has  been  excellent,  including  such 
orders  as  $95,000  worth  of  lead  cable 
for  the  city  of  Los  Angeles,  a  200-hp. 
synchronous  motor  valued  at  $3,000, 
three  heavy-duty  circuit  breakers  valued 
at  $5,000,  and  six  voltage  regulators  val¬ 
ued  at  $10,000,  for  the  Bay  district,  and 
$2,000  worth  of  rubber  covered  wire 
and  $4,000  worth  of  assorted  hardware 
for  the  Fresno  district.  Pole  orders  are 
good,  including  $1,500  worth  of  treated 
poles  for  Lompoc,  one  carload  9-in., 
50-ft.  treated  poles  and  $2,000  worth  of 
12-in.  stubs  for  Fresno  and  two  carloads 
of  5-in.,  25-ft.  poles  for  Gilroy. 

Street  lighting  business  includes  71 
standards  and  equipment  valued  at 
$9,000,  for  a  San  Mateo  suburb,  62 
standards,  valued  at  $2,000,  for  Sacra¬ 
mento  and  a  $3,000  equipment  for  a 
Belmont  tract.  An  interesting  inquiry 
covers  the  proposed  equipment  of  a 
Yosemite  resort  with  3-kw.  and  5-kw. 
40-gallon  tank  water  heaters  and  3-kw. 
and  5-kw.  air  heaters.  Industrial  busi¬ 
ness  includes  a  175-hp.  synchronous  mo¬ 
tor.  valued  at  $3,000,  for  an  ice  company 
and  a  300-hp.  motor,  switchboard  and 
accessories,  valued  at  $5,000,  for  a 
Haw’aiian  sugar  plantation. 

An  award  was  made  by  the  Port  of 
Olympia  for  $16,000  worth  of  compres¬ 
sors  and  refrigeration  equipment  for  a 
cold  storage  plant  and  several  awards 
of  equal  importance  are  pending  in  the 
Wenatchee  and  Okanogan  districts.  The 
Pacific  Power  &  Light  Company  at 
Lewiston,  Idaho,  plans  the  immediate 
expenditure  of  $%,000  in  reconstructing 
and  improving  power  lines  in  the  Lewis¬ 
ton  and  Garkston  districts,  and  the 
water  board  of  Eugene,  Ore.,  is  expected 
to  issue  specifications  at  once  for  equip¬ 
ment  for  a  power  plant  to  cost  about 
$1,250,000. 

Construction  projects  are  as  follows : 
The  Douglas  Company,  Santa  Monica, 
Calif.,  will  build  a  two-story  aircraft  man¬ 
ufacturing  plant,  to  cost  $100,000.  The 
Southern  Colorado  Power  Company, 
Pueblo.  Colo.,  plans  improvements  in  power 
plants  and  transmission  lines  to  cost  $275,- 
000.  The  Pioneer  Sand  &  Gravel  Company. 


Miles  City,  Mont.,  will  build  an  electric- 
operated  sand  and  gravel-washing  plant, 
to  cost  $90,000.  The  Holly  Sugar  Com¬ 
pany  plans  improvements  in  its  mill  at 
Torrington,  Wyo.,  to  cost  $200,000.  Santa 
Paula,  South  Gate,  Santa  Barbara,  and 
Corona,  Calif.,  plan  installation  of  orna¬ 
mental  lighting  systems. 

Volume  of  Sales  Increases 
in  Middle  W est 

The  volume  of  business  increased 
somewhat  in  the  Middle  West  and  indi¬ 
cations  seem  to  point  to  a  general  im¬ 
provement.  Industrial  activity  is  noted 
and  employment  has  increased  consider¬ 
ably.  Reports  of  increased  construction 
and  railroad  activity  are  encouraging 
and  these,  together  with  increased  sales 
in  the  agricultural  districts,  seem  to  in¬ 
dicate  a  recovery  from  the  slight  de¬ 
pression  noticed  recently.  The  various 
utility  companies  are  busy  with  spring 
construction  work  and  a  large  amount  of 
rehabilitation  and  maintenance  work  is 
going  on,  one  large  utility  company’s 
purchases  averaging  $95,000  a  day. 
Among  the  interesting  orders  placed  was 
one  for  cable  valued  at  $92,000  and  sev¬ 
eral  construction  orders  totaling  $100,- 
000.  There  has  been  a  good  demand  for 
transformers,  poles,  pole  line  hardware 
and  general  distribution  equipment.  Job¬ 
bers’  sales  have  improved  somewhat. 

Construction  projects  are  as  follows: 
The  Bassick  Manufacturing  Company,  Chi¬ 
cago,  will  build  a  plant  addition  to  cost 
$300,000.  The  Commonwealth  Edison 
Company,  Chicago,  has  filed  plans  for  a 
substation  on  North  Harding  Avenue,  to 
cost  $80,000.  The  Martin-Parry  Corpora¬ 
tion,  Indianapolis,  Ind.,  is  considering  an 
addition  to  its  automobile  body  plant,  re¬ 
ported  to  cost  $80,000.  The  Brown  Shoe 
Company,  St.  Louis,  Mo.,  plans  a  three-story 
factory  at  Mattoon,  Ill.,  to  cost  $200,000. 
The  Chevrolet  Motor  Company,  Bay  City, 
Mich.,  plans  a  one-story  unit  to  cost 
$450,000.  M.  A.  Erickson,  Rugby  Light 
&  Power  Company,  Rugby,  N.  D.,  will 
make  extensions  in  the  power  plant  at 
Westhope,  N.  D.  Akron,  Ohio,  plans  in¬ 
stallation  of  an  airport  lighting  system  at 
the  municipal  landing  field.  The  Union 
Gas  &  Electric  Company,  Cincinnati,  Ohio, 
will  build  a  substation  at  Harris  and 
Marion  Avenues,  to  cost  $35,000. 

The  Richman  Brothers  Company,  Cleve¬ 
land,  plans  an  addition  to  its  clothing  fac¬ 
tory  to  cost  $700,000.  The  Miami  Valley 
Co-operative  Milk  &  Producers’  Associa¬ 
tion,  Dayton,  Ohio,  plans  a  new  plant  to 
cost  about  $100,000.  The  Miami  Develop¬ 
ment  Company,  Dayton,  Ohio,  plans  con¬ 
struction  of  a  refrigerating  plant  to  cost 
$150,000.  Heller  Brothers  Company,  New¬ 
ark,  N.  J.,  plans  a  new  plant  at  Newcom- 
berstown,  Ohio,  to  cost  about  $100,000. 
Randolph,  Wis.,  will  make  extensions  in 
municipal  power  plant  to  cost  $58,000,  in¬ 
cluding  equipment.  J.  P.  Larson,  Lakota, 
N.  D.,  is  perfecting  plans  for  a  power 
plant  at  Clyde,  N.  D.,  for  commercial 
service.  Montpelier,  N.  D.,  will  build  a 
transmission  line  to  connect  with  the  sys¬ 
tem  of  the  Otter  Tail  Power  Company. 
The  United  States  Power  Company,  Sioux 
Falls,  S.  D.,  is  concluding  negotiations  for 
purchase  of  municipal  property  at  Canis- 
tota,  S.  D.  Elgin,  Ill.,  and  Seneca,  Wis., 
plan  ornamental  street-lighting  systems. 
Cedar  Rapids,  Iowa,  is  asking  bids  until 
April  23,  and  Shorewood  (Milwaukee 
P.  O.)  Wis..  will  receive  bids  May  7,  for 
ornamental  lighting  systems. 
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Activities  of  the  Trade 

c/^ _ 


Midland  Lamp  Division  to 
Display  Office  Lighting 

On  May  1  the  Midland  Lamp  Divi¬ 
sion  of  the  National  Lamp  Works  of 
the  General  Electric  Company,  A.  H. 
Meyer  general  manager,  will  move  from 
its  present  location  at  625  South  Wa¬ 
bash  Avenue,  Chicago,  to  larger  quar¬ 
ters  in  the  newly  completed  Adams- 
Franklin  Building,  22  West  Adams 
Street,  Chicago.  Friends  and  customers 
of  the  Midland  Lamp  Division  have 
been  invited  to  a  formal  opening  recep¬ 
tion,  at  which  the  model  illumination 
prepared  for  the  new  offices  will  be 
turned  on  for  the  first  time. 

This  illumination  of  the  Midland 
offices  and  demonstration  room  will  be 
an  example  of  modern  lighting.  Differ¬ 
ent  rooms  in  the  suite  of  offices  will  be 
lighted  with  different  designs  of  fixtures 
in  order  to  portray  a  variety  of  ideas, 
and  each  room  will  present  the  finest 
modern  practice  for  office  illumination. 


land  branch  office.  Mr.  Jensen  was 
formerly  general  manager  of  the  Sta- 
Warm  Company,  while  Mr.  Black  was 
associated  with  the  Price  Electric  Com¬ 
pany. 

The  Beckwith  Machine  Company  will 
continue  the  manufacture  of  Sta-Warm 
electric  heating  pots  for  glue,  babbitt, 
wax,  paraffin  and  similar  products  under 
the  trade-name  Sta-Warm.  All  of  the 
manufacturing  equipment  of  the  Price 
Electric  Company  has  been  transferred 
to  the  Ravenna  plant,  where  the  produc¬ 
tion  of  resistance  and  thermo-electric 
pyrometers  will  be  continued  and  mar¬ 
keted  under  the  Price  name. 


The  Steinmetz  Heating  Company, 
Inc.,  30  Church  Street,  New  York  City, 
announces  that  it  is  now  marketing  the 
“Wilnik”  hot  water  bag  heater  and  plain 
immersion  heater.  These  units  are  auto¬ 
matic  and  will  not  operate  unless  im¬ 
mersed  in  water. 


its  new  quarters  in  the  recently  finished 
building  of  the  Westinghouse  Electric 
&  Manufacturing  Company  at  113  North 
Genesee  Street.  James  Sidwav,  for¬ 
merly  manager  of  the  company  and  of 
the  Robertson-Cataract  Electric  Com¬ 
pany  in  Utica,  has  been  appointed  vice- 
president  and  general  manager  of  the 
Earner  Electric  Company  at  Cleveland, 
which,  like  the  Utica  firm,  is  another 
Westinghouse  agent  jobber.  The  shops 
of  the  Westinghouse  company,  now  lo¬ 
cated  at  19  Pine  Street,  will  be  removed 
to  the  new  building  about  May  1. 

The  Hurley  Machine  Company, 
22d  Street  and  54th  Avenue,  Chicago' 
manufacturer  of  “Thor”  washing  ma¬ 
chines,  ironers,  etc.,  announces  the  or¬ 
ganization  of  the  Thor  Canadian  Com¬ 
pany,  Ltd.,  for  the  manufacture  and  dis¬ 
tribution  of  “Thor”  products  in  Canada. 
The  new  plant  is  located  in  Toronto, 
Ont.  F.  H.  Chapman  is  president,  and 
J.  F.  Terry  has  been  appointed  vice- 
president  in  charge  of  salps. 

The  Westinghouse  Electric  & 
Manufacturing  Company  has  received 
an  order  from  the  Shell  Pipe  Line  Cor¬ 
poration,  Shell  Building,  St.  Louis,  for 
electrical  equipment  for  fourteen  pump¬ 
ing  stations  in  connection  with  a  700- 
mile  pipe  line  running  from  McCamey, 
Texas,  to  Cushing,  Okla.  Each  pump¬ 
ing  station  will  have  three  400-hp.  mo¬ 
tors  and  pumps  and  a  four-panel  switch¬ 
board. 

The  Stow  Manufacturing  Com¬ 
pany,  Inc.,  Binghamton,  N.  Y.,  manu¬ 
facturer  of  Stow  flexible  shafts  and 
portable  tools,  announces  that  it  is  now 
offering  the  Stow  direct  connected  sus¬ 
pended  unit  for  industrial  purposes. 

Deceleco,  Inc.,  Wayne,  !Mich.,  man¬ 
ufacturer  of  precast  slabs  for  switch  cell 
construction  in  power  plants  and  sub¬ 
stations,  has  appointed  the  Van  Rosen 
Company,  Statler  Building,  Boston,  as 
New  England  agent. 

The  General  Electric  Company 
has  secured  a  contract  for  furnishing 
approximately  $40,000  worth  of  motors 
to  be  installed  in  the  “Kraft”  paper  mill 
now  under  construction  in  Tacoma, 
Wash.,  for  the  Union  Bag  &  Paper 
Company.  The  motors,  250  in  number, 
will  range  from  300  hp.  to  2  hp. 

The  W.  N.  Matthews  Corporation, 
St.  Louis,  manufacturer  of  electrical 
specialties  and  mechanical  painting 
equipment,  announces  the  opening  of  a 
new  office  in  the  Real  Estate  Exchange 
Building,  Philadelphia,  in  charge  of 
J.  B.  Harris.  The  territory  will  be 
Pennsylvania,  east  of  Altoona,  and  the 
state  of  Delaware.  The  company  also 
announces  that  A.  L.  Link  will  open  an 
office  at  40  West  Seneca  Street,  Buffalo, 
N.  Y.  Mr.  Link’s  territory  will  be  that 
part  of  New  York  state  west  of,  but  not 
including,  Albany.  The  E.  S.  Stickle 
Company,  934  Union  Trust  Building, 
Pittsburgh,  will  succeed  M.  P.  McClure 
as  the  company’s  representative  in  the 
Pittsburgh  territory  covering  Pennsyl¬ 
vania,  west  of  Altoona,  West  \Mrginia 
and  parts  of  Ohio. 

Electrical  World  —  VoLPl,  o.l5 


American  Metallurgical 
Reports  Active  Sales 

Sales  for  the  fir.st  quarter  of  1928,  as 
reported  by  the  American  Metallurgical 
Corporation,  Boston,  show  an  increas¬ 
ing  trend  toward  the  use  of  electric 
furnaces.  Among  recent  deliveries  are 
pot  type  furnaces  to  Pratt  &  Whitney 
Company,  Hartford,  Conn. ;  Ames 
Shovel  &  Tool  Company,  North  Easton, 
Mass. ;  Union  Hardware  Company, 
Torrington,  Conn.;  Greenfield  Tap  & 
Die  Company,  Greenfield,  Mass.,  and 
others.  A  number  of  box  type  furnaces 
ranging  from  15-kw.  to  70-kw.  capac¬ 
ities  were  placed.  In  addition,  the  de¬ 
mand  for  special  types  is  of  interest 
with  high-speed  heating,  special  enamel¬ 
ing  and  continuous  types  deserving  at¬ 
tention.  Repeat  orders  make  up  a  good 
proportion  of  total  sales. 


Consolidation  of  Sta-Warm 
and  Price  Pyrometer  Effected 

A  consolidation  of  the  Sta-Warm 
Company  of  Ravenna.  Ohio,  and  the 
Price  Pyrometer  Company  of  Cleve¬ 
land  recently  has  been  effected  by  H.  C. 
Beckwith  and  will  be  known  as  the 
Beckwith  Machine  Company.  Mr. 
Beckwith  for  ten  years  was  active  head 
of  the  Byers  Machine  Company  of 
Ravenna.  He  resigned  as  general  man¬ 
ager  of  the  Byers  company  a  little  over 
a  year  ago,  but  recently  was  elected 
president  and  will  continue  in  active 
association  with  Byers  as  well  as  with 
his  other  companies.  Associated  with 
Mr.  Beckwith  are  J.  Edwin  Jensen,  who 
will  fulfill  the  duties  of  general  manager, 
and  H.  E.  Black,  manager  of  the  Cleve- 


The  Copeland  Sales  Company,  630 
Lycaste  Avenue,  Detroit,  has  started  a 
series  of  sales  schools  to  keep  the  field 
force  in  touch  with  the  latest  develop¬ 
ments  in  its  line  of  electric  refrigerators. 
The  first  school  was  started  by  Vice- 
President  W.  D.  McElhinny,  with  a 
meeting  of  the  Michigan  distributors, 
dealers  and  salesmen  at  the  Strelinger- 
Copeland  salesrooms,  Detroit,  on  March 
20.  V.  E.  Vining,  of  the  sales  depart¬ 
ment,  is  assisting  Mr.  McElhinny  m 
this  work,  which  will  completely  cover 
the  United  States. 

The  Trumbull-Vanderpoel  Elec¬ 
tric  Manufacturing  Company,  Ban¬ 
tam,  Conn.,  manufacturer  of  safety  and 
knife  switches,  panelboards,  etc.,  an¬ 
nounces  the  opening  of  a  new  branch 
office  at  10  High  Street,  Room  309, 
Rice  Building,  Boston,  with  Frank  W. 
Garner  as  district  sales  manager. 

The  Benjamin  Electric  Manufac¬ 
turing  Company,  120  South  Sangamon 
Street,  Chicago,  announces  the  appoint¬ 
ment  of  G.  B.  Weber  as  manager  of 
refrigerator  sales.  Mr.  Weber,  for  sev¬ 
eral  years  assistant  to  the  vice-president, 
has  been  in  charge  of  sales  of  the 
commercial  stamping  and  enameling 
division.  R.  W.  Stand,  advertising 
manager  of  the  company,  will  direct 
advertising  and  sales  promotion  of  the 
refrigerator  division. 

The  Lincoln  Electric  Company, 
Cleveland,  manufacturer  of  “Line- Weld” 
motors  and  “Stable- Arc”  welders,  an¬ 
nounces  the  appointment  of  Jacob  F. 
Savela  as  welding  service  manager  for 
the  Detroit  district  under  the  direction 
of  J.  M.  Robinson,  district  sales  man¬ 
ager. 

The  H.  C.  Roberts  Electric  Sup¬ 
ply  Company,  514  Charlotte  Street, 
Utica,  N.  Y.,  announces  the  removal  to 
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New  Equipment  Available 
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Magnetic  Switch 

A  magnetic  switch,  suitable  for 
throwing  squirrel-cage  motors  directly 
across  the  line,  or  for  use  as  a  primary 
switch  for  a  wound-rotor  motor,  has 
been  introduced  by  the  General  Electric 
Company.  It  bears  the  designation 
CR-7006-D-31.  The  switch  consists  of 
a  triple-pole,  restricted-blowout  type, 
magnetically  operated  contactor  with 
normally  open  interlock,  and  two  hand- 
reset,  temperature  overload  relays,  all 
mounted  on  a  molded  base  and  inclosed 
in  a  drawn-shell,  steel  inclosing  case. 
It  is  designed  for  use  on  standard  volt¬ 
ages  and  frequencies,  and  the  maximum 
horsepower  rating  at  220  volts  is  50  for 
two  or  three-phase  three  wire  and  60  for 
two-phase  four-wire. 


Gas-Engine  Driven  Welder 

A  new  model  gas-engine-driven 
“Stable-Arc”  welder,  known  as  the 
S-1960  model  has  been  placed  on  tbe 
market  by  the  Lincoln  Electric  Com¬ 
pany,  Cleveland.  The  new  unit  has  a 
rating  of  200  amp.  according  to 
N.E.M.A.  standards,  with  a  current 
range  for  welding  duty  of  from  50  amp. 
to  300  amp.  and  operates  at  a  speed  of 

1,500  r.p.m.  Motive  power  is  provided 
by  a  four  cylinder  Continental  “Red 
Seal”  engine,  type  H-9. 

The  welding  generator  and  engine  are 
mounted  on  a  structural  base  welded 
into  a  solid  piece  of  steel.  This  welded 
steel  base  provides  a  maximum  stiffness 
and  rigidity  with  a  minimum  weight ; 
the  whole  unit  weighing  only  1,580  lb. 
and  being  only  76  in.  long  by  25  in. 
wide. 

The  generator  also  is  constructed 
of  steel,  not  only  reducing  the  weight 
but  also  reducing  the  possibility  of 
breakage  in  the  field.  The  complete 
magnetic  circuit  of  the  generator  is  of 
laminated  steel  structure.  A  steel  switch¬ 
board  is  provided.  It  is  stated  by  the 
company  that  this  unit  is  not  designed 
to  replace  its  present  heavy  duty  engine 
driven  equipment  but  to  meet  the  need 
for  a  light  but  sturdy  unit. 


Motor  -  Generator  for  Projection 
Work. — A  line  of  constant-potential, 
multiple-arc,  induction  motor-generator 
sets  has  been  designed  especially  for 
motion-picture  projection  by  the  Gen¬ 
eral  Electric  Compr.iy.  These  sets  will 
operate  on  50-  or  60-cycle  alternating 
current  from  the  power  lines.  The  line 
includes  sets  driven  by  single  or  poly¬ 
phase,  squirrel-cage,  induction  motors  or 
by  high-reactance,  squirrel-cage,  induc¬ 
tion  motors.  All  sets  are  given  a  con¬ 
tinuous  rating  in  kilowatts,  ranging 
from  1.6  kw.  on  some  types  to  30  kw.. 
and  are  designed  to  carry  overloads  of 
approximately  100  per  cent  for  periods 
of  three  minutes  occurring  at  fifteen- 
minute  intervals.  To  secure  stable  oper¬ 


ation  of  the  arc,  a  ballast  rheostat  must 
be  used  in  series  with  each  projector, 
spotlight,  etc.  This  will  reduce  the  volt¬ 
age  from  that  furnished  by  the  gener¬ 
ator  to  that  required  by  the  lamp.  A 
line  of  generator  panels  for  wall  mount¬ 
ing,  suitable  for  use  with  these  sets,  is 
also  announced  by  the  General  Electric 
Company. 


General  Purpose  Motor 

A  line  of  ball-bearing  general  pur¬ 
pose  motors  in  sizes  from  ^  hp.  to  30  hp. 
has  been  developed  by  Sterling  Electric 
Motors,  Inc.,  Los  Angeles,  Cal.  The 
motor  is  interchangeable  for  220  or  440 
volts  and  is  of  the  across-the-line  type. 


Protected  general  purpose  motor  for 
220  or  440-volt  use 


It  is  a  semi-inclosed  unit  and  can  be 
furnished  for  single-phase  operation 
with  condensers  for  starting  and  im¬ 
proving  the  power  factor.  This  pro¬ 
tected  motor  can  also  be  used  as  a  totally 
inclosed  unit,  totally  inclosed  pipe  ven¬ 
tilated  or  totally  inclosed  ventilated. 
The  cast  rotor  used  is  guaranteed  for 
the  life  of  the  motor,  and  the  stator 
frame  is  of  one  piece  construction. 


Open  Type  Fused  Switch 

An  open  type  ‘‘Fuswitch”  which  has 
been  designed  for  rural  and  farm  light¬ 
ing  and  railroad  use  to  meet  the  demand 
for  a  low-priced  switch  of  high  ruptur¬ 
ing  capacity  has  been  placed  on  the 
market  by  the  W.  N.  Matthews  Corpora¬ 
tion,  St.  Louis.  The  switch  is  known 
as  the  No.  1317,  and  has  a  rating  of 
100  amp.  at  7,500  volts.  It  is  of  the 
vertical  type  and  is  especially  designed 
for  6,600- volt  and  6,900- volt  service  but 
is  adaptable  to  2,300-volt  and  4,400-volt 
service. 

The  switch  is  equipped  with  the 
Matthews  double  tube  horn  fiber  vac¬ 
uum  cartridge.  The  insulators  are  of 
special  design  wet  process  porcelain 
with  a  flashover  value  of  22  kv.  The 
switch  can  be  quickly  converted  to  a  dis¬ 
connecting  switch  with  a  rating  of  125 
amp.  at  7.500  volts  bv  substituting  the 
solid  disconnect  blade  made  for  the  pur¬ 
pose. 


Single-Phase  Condenser 
Type  Motor 

A  complete  line  of  condenser-typc 
single-phase  motors  in  all  speeds  and 
sizes  up  to  30  hp.  has  been  placed  on  the 
market  by  the  Howell  Electric  Motors 
Company,  Howell,  Mich.  These  motors 
are  built  in  a  range  of  speeds  from 
3,600  r.p.m.  to  300  r.p.m.,  and  are  said 
to  be  particularly  adapted  to  slow  speeds 
owing  to  the  high  power  factor.  In 
most  sizes  the  line  is  mechanically  in¬ 
terchangeable  with  Howell  polyphase 
motors.  They  are  built  with  standard 
sleeve  bearings  or  Timken  tapered  roller 
bearings  and  are  obtainable  in  horizon¬ 
tal,  vertical,  open,  totally  inclosed,  or 
inclosed  ventilated  types.  The  motor  is 
suitable  for  plugging  or  for  use  on  re¬ 
verse  speed  duty  with  the  use  of  a 
three-phase  reversing  switch. 

The  condenser  used  with  the  motor  is 
contained  in  an  auxiliary  box  for  con¬ 
nection  external  to  the  motor.  The  type 
of  condenser  furnished  is  dependent  on 
the  starting  torque  requirements.  The 
manufacturer  claims  that  the  starting 
torque  of  the  motor  can  be  made  as 
great  or  greater  than  that  of  a  polyphase 
motor.  The  power  factor  of  the  motors 
range  from  80  per  cent  to  100  per  cent 
and  the  efficiency  from  70  per  cent  to 
90  per  cent. 


Disconnect  Switch  and 
Fuse  Mounting 

A  combination  disconnecting  switch 
and  fuse  mounting  known  as  the  type 
“GFB-232”  for  underhung  mounting  on 
double  cross  arms  has  been  placed  on 
the  market  by  the  Delta-Star  Electric 
Company,  Chicago.  This  unit  is  par¬ 
ticularly  applicable  for  use  on  two  pole 
platform  type  substations  placed  directly 
under  the  transmission  line.  Fuses  are 
easily  removed  and  disconnecting 
switches  readily  opened  by  an  operator 
standing  on  the  platform.  Where  there 
is  possibility  of  a  back  feed  a  discon¬ 
necting  switch  may  be  furnished  on  both 
sides  of  the  fuse  to  provide  maximum 
safety. 


Pot-Type  Electric  Furnaces  for 
Lead  Hardening. — An  addition  to  its 
line  of  electric  heating  equipment  in  the 
form  of  a  pot-type  electric  furnace  for 
lead  hardening,  designed  to  operate  at 
temperatures  up  to  1,650  deg.  F.  has 
been  made  by  the  General  Electric 
Company.  It  is  being  marketed  in  four 
sizes.  This  furnace,  the  manufacturer 
claims,  consumes  less  current  than  any 
other  pot-type  furnaces  of  similar  size 
and  capable  of  doing  the  same  work.  It 
utilizes  the  standard  method  of  submers¬ 
ing  the  work  in  a  bath  of  molten  lead. 
The  four  sizes  now  in  manufacture  cover 
a  wide  range  of  production  conditions 
and  are  suited  to  a  multiplicity  of  appli¬ 
cations.  The  smallest  has  a  maximum 
capacity  of  75  lb.  of  steel  per  hour  at 

1,500  deg.  F.  The  largest  unit  has  a 
capacity  of  250  lb.  of  steel  per  hour  at 

1,500  deg.  F. 
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Patents 

Announced  by  U.  S.  Patent  Office 
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(Issued  March  20,  1928) 

1,663,334.  Support;  H.  P.  Chandler,  Mans¬ 
field,  Ohio.  App.  filed  July  27,  1926. 
Support  for  suspending  and  insulating  a 
trolley  conductor. 

1,663,343.  Kbnhwablb  Fuse;  M.  M.  I^ear, 
Jamestown,  N.  Y.  App.  filed  March  17, 

1926. 

1,663,357.  ijoHTiNa  Fixture;  G.  Stefan, 
Chicago,  Ill.  App.  filed  Feb.  2,  1927. 
1,663,421.  I..INB  Bre^vker;  E.  E.  Stubblngs, 
Huntington,  N.  Y.  App.  filed  March  10, 

1927.  For  breaking  the  loops  In  street 
lighting  circuits. 

1,663,466.  Neutralizing  Bar;  A.  J.  Rostal, 
Chicago,  Ill.  App.  filed  Aug.  28,  1924. 
For  application  to  a  printing  press  or 
other  machine  through  which  paper  is 
passed  for  removing  static  electricity  from 
the  paper. 

(Issued  March  27,  1928) 

Rei.ssue  16,917.  Exit-Lighting  System:  R. 
T.  Williams,  Chicago,  Ill.  App.  filed  Dec. 
3,  1926. 

1.663.550.  Lamp  Stejm  Holder;  J.  J.  Hig¬ 
gins,  East  Orange,  N.  J.  App.  filed  Dec. 
3,  1924. 

1.663.551.  Alternating-Current  Reilat  ; 
E.  L.  Holmes,  New  York,  N.  Y.  App. 
filed  Jan.  24,  1925. 

1.663.552.  Electrolytic  Rhejostat;  E.  L. 
Holmes,  New  York,  N.  Y.  App.  filed  Jan. 
24,  1921 

1,663,568.  Electric  Heater;  N.  I^awner, 
Brooklyn,  N.  Y.  App.  filed  May  20,  1927. 
To  be  used  as  a  vaporizer  for  the  treat¬ 
ment  of  certain  diseases,  such  as  asthma. 
1,663,560.  Filament  for  Incandescent 

I. ,AMPs;  G.  W.  Melster,  Irvington,  N.  J. 
App.  filed  Feb.  20,  1926. 

1,663,56  4.  Refractory  Metal  Filament; 
M.  N.  Rich,  East  Orange,  N.  J.  App. 
filed  Oct.  30.  1925. 

1,663,607.  Electric  Power  Transmitter; 

J.  M.  Naul.  Plainfield,  N.  J.  App.  filed 
Nov.  21,  1924.  Used  In  the  individual 
drive  and  control  of  small  machines  such 
as  sewing  machines. 

1.663.654.  Lighting  Fixture;  E.  P.  Guth, 
St.  lyouls.  Mo.  App.  filed  July  13,  1925. 

1.663.655.  Supporting  Means  for  I.,ight- 
ING  Fixtures  ;  O.  D.  Guth,  St.  Louis,  Mo. 
App.  filed  July  15,  1925. 

1,663,657.  Lighting  Fixture;  E.  F.  Guth, 
St.  lyiuls.  Mo.  App.  filed  Feb.  17,  1926. 

1.663.674.  Limiting  Device  for  Electric 
Regulators  ;  A.  Ytterberg,  Furuhall, 
Ludvlka,  Sweden.  App.  filed  April  6, 
1926. 

1.663.675.  E1.ECTRIC  Cigar  Lighter;  .T.  R. 
Ayotte,  Chicago,  Ill.  App.  filed  April  24, 

1926. 

1,663,680.  Electric  Switch;  N.  G.  Copley, 
Detroit,  Mich.  App.  filed  June  27,  1925. 
Small  automatic  overioad  switch. 
1,663,698.  Spacing  and  Supporting  Bridge 
FOR  Storage-Battery  Plates  ;  W.  E. 
Go.saling,  Indianapolis,  Ind.  App.  filed 
Sept.  6,  1923. 

1,663,711.  Electrical  Apparatus;  J.  M. 
lyaler.  Burlingame,  Calif.  App.  filed  March 
23,  1925.  Terminal  boxes  and  connecting 
plugs. 

1,663,741.  Sbjcondart  Battery  ;  J.  Vaughan- 
Sherrin,  Rucklnge,  England.  App.  filed 
Aug.  4,  1926. 

1,663,768.  Elextrical  Measuring  Instru¬ 
ment;  J.  H.  Miller,  Oak  Park,  Ill.  App. 
filed  March  25,  1922.  With  means  ex¬ 
tending  externally  of  the  Instrument 
housing  through  which  the  conductor  may 
he  passed,  and  which  will  act  to  produce 
the  necessary  torque  on  the  vane  of  the 
indicating  needle  of  the  instrument. 
1,663.807.  Chart-Recording  Meter;  F. 

Maurer,  Zug.  Canton  of  Zug,  Switzerland. 
App.  filed  June  16,  1922. 

1,663.810.  Electric  Heater;  S.  ATorse, 

Cleveland  Heights,  Ohio.  App.  filed  Feb. 
6,  1926. 

1,663.874.  Heating  System;  W.  W.  Bris- 
son.  Norway,  Mich.  App.  filed  April  7, 

1927.  For  railway  switches. 

1,663,878.  Multiple-Conductor  High-Ten¬ 
sion  Cable;  I.^  Emanueli,  Milan,  Italy. 
App.  filed  Sept.  2,  1925. 

1,663,885.  Electromagnetic  Dejvice;  N.  H. 
Holland,  We.st  Orange,  N.  J.  App.  filed 
Aug.  14,  1924.  As  used  in  sound  record¬ 
ing  and  reproducing  apparatus. 

1,663,890.  Electrical  Control  System  ; 
H.  M.  Stoller,  Mountain  Lakes,  N.  J.  App. 


filed  Nov.  19,  1924.  For  controlling  the 
speed  of  dynamo-electric  machines. 

1,663,891.  Regulator  System  Emploting- 
ELBcrmoN  Discharge  Dejvices  ;  H.  M. 
Stoller,  Mountain  Lakes,  N.  J.  App.  filed 
July  24,  1926. 

1,663,970.  Means  for  the  Electric  Weld¬ 
ing  OF  Can  Bodies  ;  J.  Brenzlnger,  Fair- 
field,  Conn.  App.  filed  July  1,  1925. 

1,664,022.  EtBCTRic  Weilding  Apparatus; 
A.  Churchward,  New  York,  N.  Y.  App, 
filed  Feb.  17,  1927.  Auxiliary  regulating 
means. 

1,664,030.  Method  of  and  Apparatus  for 
Electric-Resistance  Welding  ;  J.  H. 
Graven,  Elkins  Park,  Pa.  App,  filed 
March  23,  1926. 

1,664,031.  Electric  Jbt-Wavb  Commutator 
and  Interrupter;  J.  F.  G.  P.  Hartmann, 
Copenhagen,  Denmark.  App.  filed  Feb. 
25,  1926. 

1,664,089.  Thermostatic  Control  for 
Generators  ;  C.  Rlngwald,  Chicago,  Ill. 
App.  filed  Feb.  23,  1926. 

1,664,090.  Attachment-Plug  Adapter;  H. 
R.  Sargent,  Bridgeport,  Conn.  App.  filed 
Feb.  27,  1923. 

1,664,097.  Protbctivb  Device;  O,  C.  Traver, 
Schenectady,  N.  Y.  App.  filed  Feb.  1, 
1924.  For  the  protection  of  high  voltage 
electric  circuits  upon  the  occurrence  of 
abnormal  conditions,  such  as  excess  cur¬ 
rent. 

1,664,100.  High-Tension  Installation;  A. 
O.  Austin,  Barberton,  Ohio.  App.  filed 
Oct.  20,  1921.  The  combination  with  a 
conductor,  of  an  openwork  conducting 
cage  surrounding  the  conductor  and 
spaced  outwardly  for  increasing  the  effec¬ 
tive  diameter  of  the  conductor. 

1,664,104.  ELBCTROMAGNETnC  DEVICE;  E.  R. 
Carichoff,  Schenectady,  N.  Y.  App.  filed 
Feb.  9,  1924.  Magnetic  switch. 

1,664,107.  Electric  Bell;  W.  F.  Hendry, 
Ossining,  N.  Y.  App.  filed  Sept.  12,  1924. 

1,664,126.  DRY-BATTEaiY  Construction;  E. 
E.  Meisekothen,  Madison,  Wis.  App.  filed 
Aug.  28,  1925. 

1,664,132.  Electric  Furnace;  I.  Renner- 
felt,  Djursholm,  Sweden.  App.  filed  Aug. 
18,  1926.  Metallic  resistor  type. 

1,664,134.  Speibd  -  Control  System;  L. 
Schombourger  and  H.  K.  Schrage,  Paris, 
France.  App.  filed  May  6,  1925.  For  an 
induction  motor. 

1,664,165.  Dimmer  Wall  Switch  ;  G.  Free¬ 
man,  New  York,  N.  Y.  App.  filed  April 
1,  1927, 

1.664.171.  Electrical  Baseboard  Hepvter  ; 
W.  W.  Hicks,  San  Francisco,  Calif.  App. 
filed  Dec.  17,  1925. 

1.664.172.  Insulator;  J.  R.  Holler,  Ell- 
wood  C!ity,  Pa.  App.  filed  July  20,  1926. 
For  supporting  electric  cables  in  mines,  or 
elsewhere. 

1.664.173.  Elbctric-Whx.ding-Machine  At¬ 
tachment;  C.  W.  Holstein,  Warren,  Ohio. 
App.  filed  July  11,  1927.  For  spot  weld¬ 
ing  machines  of  the  pivoted  conductor- 
carrier  type. 

1,664,177.  Electric  Heater  ;  A.  J.  Kercher, 
Berkeley,  and  W.  W.  Hicks,  San  Fran¬ 
cisco,  Calif.  App.  filed  Aug.  26,  1926. 

1,664,185.  Braking  System  for  Motor- 
Driven  Machinery  ;  T.  H.  Rodman,  New 
York,  N.  Y.  App.  filed  Oct.  25,  1922.  Ap¬ 
plicable  to  high-speed  printing  presses. 

1,664,194.  Protbcttvb  Dejvice;  E.  E.  F. 
Creighton,  Schenectady,  N.  Y.  App.  filed 
Sept.  5,  1924.  Whereby  abnormal  poten¬ 
tial  charges,  such  as  atmospheric  dis¬ 
turbances,  static  accumulations,  etc.,  may 
be  carried  off  without  injury  to  the  appa¬ 
ratus. 

1,664,201.  Thermostatic  Switch;  C.  J. 
Fay,  Mansfield,  Ohio.  App.  filed  March 
10,  1927. 

1,664,208.  Insulator;  G.  I.  Gllchrest, 
Derry,  Pa.  App.  filed  Sept.  16,  1922. 
Suspension  Insulator  adapted  for  high- 
potential  circuits. 

1.664.215.  Annunciator  Relay;  L.  F. 
Hunt,  Los  Angeles,  Calif.  App.  filed  April 
21,  1923, 

1.664.216.  Motor-Control  System;  H.  D. 
James,  Edgewood  Park,  Pa.  -4pp.  filed 
Sept.  2,  1922.  For  preventing  the  open¬ 
ing  of  circuit-controlling  devices  while 
excessively  heavy  current  Is  traversing 
the  circuit. 

1.664.228.  Switchboard  Lamp;  H.  P. 
Sparkes,  Pittsburgh,  Pa.  App.  filed  May 
7,  1923. 

1.664.229.  Dribr-Conteol  System  ;  S.  A. 
Staege,  Pittsburgh,  Pa  App.  filed  July 
23,  1925. 

1,664,234.  Coil-Ironing  Machine;  J.  R. 
Wea%’er,  North  Irwin,  Pa.  App.  filed 
July  14,  1923.  Adapted  to  iron  the  in¬ 
sulating  colls  formed  about  electrical 
conductors  such  as  coil  membeis  compris¬ 
ing  windings  of  dynamo-electric  machines. 


1,664,242.  Gas-Electric  Power  Syst*^. 
A.  H.  Candee,  WllklnsbUrg,  Pa.  Xpp! 


Meter;  l. 
Pa.  App. 


filed  Feb.  19,  1927. 

1,664,243.  Maximum-Demand 
W,  Chubb,  Edgewood  Park, 
filed  Dec.  11,  1922. 

1,664,250.  Variable  Resistance  Indicator- 
T.  M.  Eynon,  Philadelphia,  Pa.  Apn  BIph 
Aug.  10,  1922. 

1,664,265.  Liquid  Gage;  F.  Rieber,  Berke¬ 
ley,  Calif.  App.  filed  July  28,  1924. 

1.664.325.  Motor  Regulator;  P.  f.  Shivers 
Wabash,  Ind.  App.  filed  March  21,  1924’ 

1.664.326.  Relay  Operation  Indicator;  h 
P.  Sleeper,  East  Pittsburgh,  Pa.  Ann' 
filed  March  10,  1923. 

1,664,358.  Lighting  and  Battbry-Charc- 
ING  System  ;  J.  T.  Fitzsimmons,  Dayton 
Ohio.  App.  filed  Nov.  29,  1924.  ’ 

1,664,380.  Snap  Switch  ;  S.  A.  Meyers,  San 
Francisco,  Calif.  App.  filed  July  15,  1926 


New  Trade  Literature 

cAk _ 

ANCHORS.— The  W.  N.  Matthews  Cor¬ 
poration,  3722  Forest  Park  Boulevard,  St. 
Louis,  has  Issued  a  price  sheet  covering  its 
“Xpandix”  anchors.  This  supersedes  price 
sheets  P  and  Q. 

ELECTRICAL  MATERIALS.  —  Catalog 
No.  25-1400  issued  by  the  Truscon  Steel 
Company,  Youngstown,  Ohio,  covers  the 
Truscon  electrical  materials  for  line  con¬ 
struction.  It  contains  a  complete  list  of 
pole  line  hardware  and  specialties  and  the 
various  products  listed  are  all  illustrated 
and  described.  An  alphabetical  and  numeri¬ 
cal  index  section  at  the  end  of  the  catalog 
gives  instant  reference  to  any  article. 

ELECTRIC  SPECIALTIES.— The  G  &  W 
Electric  Specialty  Company,  7780  Dante 
Avenue,  Chicago,  has  issued  catalog  No.  27, 
in  which  it  fully  illustrates  and  describes 
the  G  &  W  electric  specialties,  including 
potheads,  boxes,  combination  air  and  oil 
break,  disconnects,  vault  units,  cable  ter¬ 
minal  devices,  distribution  specialties,  etc. 

TRANSMISSION  BELTING. — A  booklet 
Issued  by  Alexander  Brothers,  Inc.,  14 
South  Street,  Philadelphia,  describes  in  de¬ 
tail  the  construction  of  “Tentacular”  trans¬ 
mission  belting.  It  contains  typical  in¬ 
stallations  and  complete  information,  in¬ 
cluding  horsepower  ratings,  etc.  A  chapter 
is  devoted  to  the  design  of  a  “Tentacular” 
drive  and  an  example  illustrates  the  appli¬ 
cation  of  the  principles. 

LIGHTNING  ARRESTERS.— “The  Eco¬ 
nomics  of  Lightning  Protection”  is  the  title 
of  booklet  No.  250,  the  sixth  of  a  series 
describing  the  technical  features  of  the 
crystal  valve  lightning  arrester  as  they 
apply  to  modern  lightning  protection  and 
which  is  being  issued  by  the  Electric  Service 
Supplies  Company,  Seventeenth  and 
Cambria  Streets,  Philadelphia. 


Foreign  Trade 
Opportunities 
cAk _ _J^ 


Following  are  listed  opportunities  to  enter 
foreign  markets.  Where  the  item  is  num¬ 
bered,  further  information  can  be  obtained 
from  the  Bureau  of  Foreign  and  Domestic 
Commerce,  Washington,  by  mentioning  the 
number ; 


Purchase  is  desired  in  Milan,  Italy  (No. 
30,547),  of  rubber-covered  spark  ciible. 

Purchase  and  agency  are  desired  in 
Naples,  Italy  (No.  30,597),  for  personal 
electrical  equipment  and  electric  stoves  and 
water  heaters. 

Purchase  or  agency  is  desired  in  Munich, 
Germany  (No.  30,555),  for  household  olet-- 
trlcal  appliances  and  bare  and  insulated 
copper  wire.  , 

An  agency  is  desired  in  Quebec,  Canada 
(No.  30,556),  for  household  electric  wash¬ 
ing  machines,  ironers,  and  clothes-drying 
cabinets. 

A  sole  agencv  Is  desired  in  San  Juan, 
P.  R.  (No.  30,579),  for  domestic  lighting 
fixtures.  .  . 

Purchase  and  agency  are  desired  m 
Bilbao,  Spain  (No.  30,558),  for  electric  re¬ 
frigeration  units.  ,  , 

Aktb.  Sundell  and  Company, 
Kungstornet,  Stockholm,  desires  an  agency 
(No.  EE-1071)  for  2-volt  storage  batteries 
in  glass  jars. 
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